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INTEGUMEN TS. 


By Da WINSLOW. 


With ADpplTIons and IMPROVEMENTS. 


OF THE COMMON INTEGUMENTS. 


* LL the parts of the human body are in- 
A veſted by ſeveral common and univerſal 
coverings, to which anatomiſts give the 

name of znteguments. 

„There have been many diſputes about the number 
of theſe integuments. The ancients reckoned up five, 
viz. the epidermis, ſkin, membrana adipoſa, panniculus 
carnoſus, and membrana muſculorum communis. 
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The three firſt of theſe coverings are truly common 
or univerſal, that is, extended over all parts of the body. 
*“ The two other coverings are not univerſal, but 
* confined to particular parts of the body. 
| The moderns divide the integuments into cuticula, 
3 rete mucaſum, cutis vera, and corpus . 


"THE-CUTICULA. 


| | « T1: outſide of the ſkin is covered bya thin tranſpa- 
. rent inſenſible pellicle, cloſely joined to it, which is 
f called epidermis, cuticula, or ſcarf-fhin. 

; Ihe ſubſtance of the cuticle appears to be very uni- 

| form on the ſide next the ſkin; and to be compoſed on - 
| the other fide, of a great number of very fine ſmall 
; ſquamous lamiriee, without any appearance of fibrous 

t cr vaſcualr texture, except ſome ſmall filaments by 
| whih it is connected to the parts below. 

|; This ſubſtance is very ſolid and compact, but yet 
| capable of being extended and thickened, as we ſee by 


ſteeping it in water, and by the bliſters Taiſed on the 
tkin by veſicatories or any other means; and from 
| thence it would ſeem, that it is of a ſpongy texture. It 
1 vields very much jn ſwellings; but not ſo much as the 
| {kin without breaking or cracking. 
| Wich reſpect to its origin, ſome authors have ſup- 
| poſed it to be formed by a moiſture exhaled from the 
whole ſurface of the body, which. gradually hardens 
when it is expoſed to the air: but the foetus in utero, 
where no wr is admitted, is a proof againſt this opinion; 
and it grows readily under plaſters applied to any part 
of the boCy..-Leeuwenhoeck ſuppoſed its formation to 
be owing to the expanſion of the extremities of the ex- 
| cretory veſſels, which are found every where upon the 
ſurface of the true ſkin. Ruyſch attributed its origin to 
the nervous papille of the {kin ; and Heiſter thinks it 
probable that it may be owing both to the papillæ and 
the excretory veflels. Morgagni, on the other hand, 
contends, that it is nothing more than the ſurface of 
tne 
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the cutis, hardened and rendered inſenſible by the li- 
quor amnii in the uterus, or by the preſſure of the air. 
In fact, we know little about its origin: but the regene- 
ration of i it is very evident, ſudden, and ſurpriſing; for, 
let it be deſtroyed ever ſo often, it ſtill grows again. 

„Hard and reiterated frictions looſen it inſenſibly ; \ 
and preſently afterwards a new ſtratum ariſes ; which 
thruſts the firſt outward, and may itfclf be looſened and 
thruſt outward by other ſtrata. 

<« It is nearly in this manner that calloſities are formed 
on the feet, hands, and knees ; and the ſeveral lami- 
ne or ſtrata obſervable at the ſame time on many 
other parts of the body, are owing to the ſame cauſe, 
though many anatomilts have looked upon them to be 
natural. But it muſt be acknowledged, that, on the 
palms of the hands and ſoles of the feet, the cuticle is 
commonly thicker than on any other part. | 

The cuticle adheres very cloſely to the cutaneous 
papillæ under it; but it may be ſeparated by boiling, or 
ſteeping for a long time. in cold water. It is not im- 
poſſible to ſeparate it with the knife; but this manage- 
ment teaches us nothing of its ſtructure. 

It adheres ſtill cloſer to the corpus mucoſum, which 
is eaſily raiſed along with it; and they ſeem to be true 
portions or continuations of each other. 

* The colour of the cuticle is naturally white; and the 
apparent colour thereof is owing to that of the corpus 
mucoſum. For, if we examine the European and Afri- 
can, we find the cuticle to be nearly of the ſame colour in 
both, whereas their corpus mucoſum is very different. 

The cuticle covers the ſkin through its whole extent, 
excepting at places where the nails lie. It is marked 
with the ſame furrows and lozenges as the {kin, and has 
the ſame openings and pores; and may be faid to co- 
ver not only the whole external part of the body, but 
to line many of the large paſſages, as the alimentary ca- 
nal, the lungs, vagina, urethra, &c. 


« When ve examine narrowly the ſmall paſſages thro' 
| B 2 which 
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which the ſebaceous matter of the ſkin paſſes, the cu- 
ticle ſeems to enter theſe, in order to complete the ſe- 
cretory tubes. The foſſulæ of the hairs have likewiſe 
the ſame productions of the cuticle; and it ſeems to 
givea kind of covering to the hairs themſelves. Laſtly, 
the almoſt imperceptible ducts of the cutaneous pores 
are lined by it. 

If the ſkin be macerated for a long while in water, 
the cuticle, with its elongations, may be ſeparated from 
it. By this obſervation we may explain how bliſters 
may remain for a long time bn the ſkin without giving 
paſſage through theſe holes to the matter which they 
contain; which holes one would think ought to be in- 
crealed by this dilatation and tenſion of the cuticle. 

* But when the cuticle is ſeparated from the ſkin, it 
carries along with it part of theſe cutaneous fibres; 
which being compreſſed by the matter contained in the 
bliſter, ſhut the pores of the ſeparated cuticle hke 
ſo many valves; and it is probably theſe ſmall portions 
which have been taken for valves of the cutaneous 
tubes. 


CORPUS MUCOSUM. 


UNDER the cuticle, we meet with a ſubſtance of a 
greyiſh colour, which has been thought to repreſent a 
net-work ; hence it has got the name of corpus reticu- 
lare, or mucoſum. It is of a ſoft, mucilaginous, and 
viicid nature; and fills up the interſtices of the fibres 
running between the cutis vera and curicula. After 
railing the cuticle in a negro, this ſubſtance appears 
of a black colour, and is compoſed of two layers. It 
is this that chiefly gives the colour to the {kin ; for it is 
black in the African; white, brown, or yellowiſh, in the 
European. | 

The origin of this mucous ſubſtance has not hither- 
to been ſufficiently explained ; nor has it been fully de- 
termined what purpoſes it ſerves in the human body. 
The reaſon why it is black in the negro has been _— 
poſe 
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poſed to be for ſerving as a defence againſt the external 
heat, by preventing the rays of the ſun from penetra- 
ting his body; but the matter ſtill lies hid in obſcurity. 


CUTIS VERA. 


The cutis vera, or tin properly ſo called, is a ſub- 
ſtance of very large extent, made up of ſeveral kinds 
of fibres, cloſely connected together, and running in 
various directions, being compoſed of the extremitics 
of numerous veſſels and nerves.” 

This texture is what we commonly call leather; and 
it makes, as it were, the body of the ſkin. It is not 
eaſily torn 5 may be elongated in all directions, and 
afterwards recovers itſelf, as we ſee in fat perſons, in 
women with child, and in ſwellings; and it is thicker 
and more compact in ſome places, than in others. 

Its thickneſs and compactneſs are not, however, al- 
ways proportionable : for on the poſterior parts of the 
body, it is thicker and more lax than on the fore-parts; 
and on the palms of the hands, and ſoles of the feet, it is 
both very thick and very ſolid. It is generally more 
difficult to be pierced by pointed inſtruments in the bel- 
ly, than in the back. | 

The outer ſurface of this ſubſtance is furniſhed with 
ſmall eminences, which anatomiſts have thought fit to 
call papillz. © They appear through its whole ſurface 
like ſmall granulations; and ſeem to be calculated to re- 
ceive the impreſſions of touch, being the moſt eaſily 
obſerved where the ſenſe of feeling is the moſt delicate, 
as in the points of the fingers and palms of the hands; 
and are ſuppoſed by many to be the capillary filaments 
of the cutaneous nerves, which terminate by ſmall ra- 
diated pencils : but they muſt be allowed to be formed 
like the other parts of the cutis; only the nervous fi- 
brillz will be found to be more numerous in them than 
in other parts.“ f 

Theſe papillæ differ very much in figure and diſpoſi- 

B 3 2 "Noll 
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tion in the different parts of the body, and they may be 
diſtinguiſhed into ſeveral kinds. 

The greateſt part of them is flat, of different breadths; 
and ſeparated by ſulci, which form a kind of irregular 
lozenges. The pyramidal figure aſcribed to them, 1s 
not natural; and appears only when they are contracted 
by cold, by diſeaſes, by boiling, or by ſome other arti- 
ficial preparation which alters their ordinary ſtructure. 

The papillæ of the palm of the hand, of the ſole of 
the foot, and of the fingers and toes, are higher than on 
the other paris of the body; but they are likewiſe 
{maller, cloſely united together, and placed as it were 
end wiſe with reſpect to each other, in particular 
rows, which repreſent on the ſkin all kinds of lines, 
itraight, crooked, waving, ſpiral, &c.  Thele ſeveral 
lines are often diſtinctiy viſible in thoſe parts of the palm 
of the hand which are next the firſt phalanges of the 
fingers, 

the red, part of the lips is made up of papillæ, re- 
preſenting very fine hairs or villi cloſely united toge- 
ther, 

There is another particular kind under the nails ; the 
papilla: being there more pointed, or in a manner co— 
nical, and turned obliquely toward the ends of the 
lingers. Thoſe which are found in the hairy ſcalp, 
icrotum, &C. are till of other kinds. 

In inllammations, we obſerve a reticular texture of 
capillary veſtels, more or leſs extended on the ſurtace 
of the ſkin; and curious anatomiſts demonſtrate the 
lame thing by fine injections, which may be looked 
upon as artificial inflammations. Bur neither of theſe 
methods proves, that, in the natural ſtate, theſe veſlels 
are blood-veflels; that. is, that they contain the red 
portion of the blood. 

Ir 


* & Something ſimilar to this has been injected lately by M 
Baynham of London, who thought it ret mucoſum ; and after- 
wards by Mr Cruikſhank, who calls it cuticula guarta. See Mr 
Cruik!l, ank*s Letter ta Mr Clare.“ 
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It is more probable that this vaſcular texture is only 
a continuation or production of the very: ſmall capilla- 
ries of the arteries and veins; which, in the natural 
ſtate, tranſmit only the ſerous part of the blood, while 
the red part continues its courſe through wider ramih- 
cations, which more properly retain the name of blood- 
veſſels. 

This vaſcular texture is of various ferns and. -Hgures 
in the different parts of the body. It is not the ſame 
in the face with what it is elſewhere ;. neither is it alike 
on all the parts-of the face, as may be diſcovered by 
the moſt ordinary microſcopes: and from hence we 
might perhaps be enabled to give a reaſon, why one 
part of the body turns red more caſily than another. 

The {kin has ſeveral conſiderable openings, fome af 
which have particular names; ſuch as the fiſſure of the 
palpebræ, the nares, the mouth, the external foramen 
of the cars, the anus, and openings of the parts of 
generation. 

Befides theſe, it is perforated by an. infinite number 
of ſmall holes, called pores, which are of two kinds. 
Some are more or leſs perceivable by the naked eye 
ſuch as the orifices of the milky ducts of the mammæ, 
the orifices of the excretory canals of the cutaneous 
glands, and the paſſage of the hairs. 

The other pores are imperceptible to the naked eye, 
but viſible through a microſcope ; and their exiſtence 1s 
likewiſe proved by the cutaneous tranſpiration, and by 
the effects of topical applications; and from theſe two 
phenomena, they have been divided into arterial and 
venal pores. 

We ought likewiſe to obſerve the 8 and folds 
of the ſkin. It is everywhere united to the corpus 
adipoſum; but it adheres to it much more cloſely in 
ſome parts than in others, as in the palm of the hand, 
ſole of the foot, clbow, and knee. 

Some plicz or folds in the ſkin depend on the ſtruc- 
-ture of the membrana * or cellularis, as thoſe in 

4 the 
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the neck and buttocks: others do not depend on that 
membrane, ſuch as the rugæ in the forehead, palpebræ, 
&c. which are formed by cutaneous muſcles, and diſ- 
poſed more or leſs in a contrary direction to theſe muſ- 
cles. Theſe folds increaſe with age. 

There is beſides a particular kind of folds in the ſkin 
of the elbow, knee, and condyles of the fingers and 
toes ; which are owing neither to the conformation of 
the membrana adipoſa, nor to any muſcle. 

Laſtly, there is a kind of plicæ, or rather lines, 
which croſs the palm of the hand, ſole of the foot, 
and correſponding fides of the fingers and toes, in dif- 
ferent directions. Theſe ſerve for employment to for- 
tune-tellers ; whoſe pretended art is contrary to reli- 
gion, and deſpiſed by all men of ſenſe. 


GLANDS OF THE SKIN. 


IN different parts of the body, we meet with ſmall - 
glands or follicles of an oval form, and ſeated chiefly 
under the ſkin in the corpus adipoſum. | 

They are compoſed of convoluted veſſels; but in 
ſome parts of the body they appear to be formed of 
ſmall cylindrical tubes or ſimple follicles, continued 
from the ends of the arteries, and diſcharging, by ſmall 
excretory ducts, a fat and oily matter, that ſerves to 
lubricate and moiſten the ſurface of the ſkin. When 
the fluid they ſecrete has acquired a certain degree of 
thickneſs, it approaches to the colour and confiſtence 
of ſuet ; and from this appearance they have derived 
the name of ſebaceous glands. They are found chiefly 
on the noſe, ears, axillæ, likewiſe round the nipple, 
and about the external parts of generation in both 
lexes. 

« Beſides the ſebaceous glands, anatomical writers 
mention other ſmall ſpherical bodies placed every where 
over the ſurface of the body, in much greater abun- 
dance than thoſe juſt mentioned, and named miliary. 
They are ſaid to have excretory ducts that open 0 

| the 
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the ſurface of the cuticle, and diſtil the ſweat and mat- 
ter of inſenſible perſpiration; but after all that has been 
ſaid by different authors about them, their exiſtence is 
now generally denied.“ | 


USES OF THE SKIN. 


IT is chiefly ang properly the filamentary ſubſtance, 
called the body of the fin, which is the univerſal inte- 
gument of the body, and the baſis of all t! other cu- 
taneous parts; each of which has its particular uſes. 

The ſkin is able to reſiſt external injuries to a certain 
degree, and ſuch impreſſions, frictions, ſtrokes, &c. to 
which the human body is often liable, as would hurt, 
wound, and diſorder the parts of which it is compoſed, 
if they were not defended by the ſkin. 

The papillæ are the organ of feeling, and contribute 
to an univerſal evacuation, called 1mſenſtble tranſpira- 
tion. They likewiſe ſerve to tranſmit from without, in- 
wards, the ſubtle particles or impreſſions of ſome things 
applied to the ſkin. The firſt of theſe three uſes de- 
pends on the extremities of the nerves ; the ſecond on 
the arterial productions; and the third on the produc- 
tions of the veins, 

The cutaneous glands ſecrete an oily humour of dif- 
ferent conſiſtences; and they are likewiſe the origin of 
ſweat. But without the epidermis, both papillæ and 
glands would be diſturbed in their functions; on which 
great diſorders mult enſue. 

In order to explain the mechaniſm of feeling, or of 
the touch, we ſhould firſt be made acquainted with the 
ſenſes in general, for which this is not a proper place ; 
and therefore all that I ſhould obſerve here, is, that 
there are at leaſt two forts of feeling; one general, the 
other particular. 

Particular feeling is accompanied with a certain de- 
terminate impreſſion, by which we are enabled to diſ- 
cern objects in a very diſtinct manner; and this is pro- 
perly what is called the touch, the proper * 10 

whic 
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which 1s at the inſide of the ends of the fingers. Ge- 
neral feeling is indeterminate and indiſtinct, not being 
accompanied with the ſame impreſſion as the former. 

Theſe differences, in the ſenſe of feeling, depend on 
thoſe of the papille; which, in effect, appear to be 
more cloſe, and made up of a greater number of ner- 
vous filaments, at the ends of the fingers than any 
where elſe ; for the nervous ropes that go to the fingers 
are prooortionably larger than thoſe that go to any other 
part of the body. 

'The epidermis ferves to keep the pencils or nervous 
filaments of the papillæ in an even fituation, and with- 
out confuſion; and it likewiſe moderates the impreſ- 
ſions of external objects. Particular, as well as gene- 
ral feeling, is more or leſs perfect, in proportion to the 
thinneſs of tlre epidermis ; calloſities in which, weaken, 
and ſometimes deſtroy both. 

Another uſe of the epidermis is to regulate the cu- 
taneous evacuations already mentioned; the moſt con- 
ſiderable of which is inſenſible tranſpiration. By this 
we underitand a fine exhalation, or a kind of ſubtle 
fmoke, which flows out of the body imperceptibly, and 
in different quantities. It might be called cutaneous 
tranſpiration, to diſtinguiſh it from pulmonary tranſpi- 
ration; of which hereafter. WI 

This cutaneous exhalation becomes ſenſible, by ap- 
plying the end of the finger, or palm of the hand, to 
the furface of a looking-glaſs, or of any other poliſhed 
body; for it preſently looks dull, and appears to be 
covered with a condenſed vapour. It ſeems to me, that 
the convex fide of the hand and fingers does not furniſh 
ſo great a quantity of this exhalation as the palm of 
the hand, and the inſides of the fingers, eſpecially the 
extremities ; which points out one uſe of this tranſpi- 
ration, viz. to keep the nervous filaments in due order 
for particular feeling. 


Another proof of inſenſible tranſpiration, is the fa- 


mous experiment of Sanctorious, continued for thirty 
years 
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years without interruption ; by which he found, that 
this evacuation in one day was equal to all the ſenſible 
evacuations for fifteen days. 

This calculation is not agreeable to what has been 
made in other countries, particularly thoſe from the 
like experiments made by M. Dodart and Morin of the 
royal academy of ſciences, and by Dr james Keill as 
publiſhed in his Statice Britannica. Neither can the 
balance inform us, whether the cutaneous tranſpiration 
is greater or leſs than the pulmonary. 

A long time ago, I diſcovered a method to render 

this tranſpiration viſible, to the diſtance of about half a 
foot from the body; and 1 mentioned it in a theſis 
printed at Copenhagen. It we look at the ſhadow of a 
bare head on a white wall, in a bright ſunſhiny day, 
and in the ſummer-ſealon, we will perceive very di- 
ſtinctly the ſhadow of a flying ſmoke riſing out of the 
head, and mounting upward, though we cannot fee 
the ſmoke itſelf. We may try the ſame experiment 
with a dog or fowl, &c. 
It is much in the ſame manner, that the inviſible ex- 
halations from burning charcoal throw a very diſtinct 
ſhadow ; and that the inviſible ſmoke of a chafing-dith, 
warming-pan, ſtove, &c. make all diſtant objects ap- 
pear trembling, when viewed either over or on cither 
ſide of thoſe utenſils. 

The inſenſible cutaneous evacuation is performed 
ſimply, and without any artifice, through the ſmall 
pores already mentioned, much in the fame manner as 
we obſerve the ſmoke to ariſe trom the entrails of an 
animal newly killed and opened. It is a particular and 
.continual diſcharge of the ſerum of the blood through 
the capillary veſſels of the ſkin. 

It is naturally very moderate; and it is more abun- 
dant in the ſummer, before a good fire, after ſtrong 
exerciſe, and during the diſtribution of the chyle, than 
in the winter, in cold places, during ination, and 
before meals, | ; 

The 
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The tranſpired matter appears to be in ſome degree 
ſaline, as may be obſerved by applying the tongue to 
the palm of the hand when it has not been waſhed 
lately before. This is perhaps the reaſon why we feel 
lefs pain when a wound 1s touched with the finger co- 
vered with filk, than with the naked finger : but this 
inconveniency might eaſily be prevented by waſhing the 
hands and fingers very well immediately before we be- 
gin to dreſs wounds. | 

The matter of the other two cutaneous evacuations, 
the ſweat and thick oily ſubſtance, .comes chiefly from 
the glands of the ſkin. Each of them differs according 
to the diſterent parts of the body where they are found, 
as may be obferved both of the filth and ſweat of the 
head, arm-pits, hands, feet, &c. 

This filth or naſtineſs of the ſkin, is an unctuous or 
fatty matter, collected inſenſibly on the epidermis, 
where it thickens, and forms a fort of varniſh, which in 
time becomes prejudicial, by ſtopping up the paſſages 
of cutaneous tranſpiration. 

This collection is more readily made in winter than 
in ſummer; and this is the reaſon why it is more difh- 
cult to keep the hands clean in cold than in warm wea- 
ther. And while I am diſſecting in winter, the oftener 
} waſh my hands the leſs ſenſible they are of cold. 


MEMBRANA ADIPOSA, AND FAT. 


Tux laſt univerſal integument of the human body, 
is the membrana adipoſa, or corpus adipoſum. This 
is not, however, a ſingle membrane, but a congeries 
of a great number of membranous laminæ, joined ir- 
regularly to each other at different diſtances, ſo as to 
form numerous interſtices of different capacities, which 
communicate with each other. Theſe interſtices have 
been named cellulæ, and the ſubſtance made up of them 
the cellular fubſtance. 

The thickneſs of the membrana adipoſa is not the 

fame all oper the body, and depends on the — of 
| amine: 
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laminz of which it is made up. It adheres very cloſely 1 
to the ſkin; runs in between the muſcles in general, and — 
between their ſeveral fibres in particular; and commu- 7 
nicates with the membrane which lines the inſide of 
the thorax and abdomen. | 

This ſtructure is demonſtrated every day by butch- | 
ers, in blowing up their meat when newly killed; in | 
doing which, they not only {well the membrana adipo- 
fa, but the air inſinuates itſelf likewiſe in the interſtices 
of the muſcles, and penetrates even to the viſcera, pro- 
ducing a kind of artificial emphyſema. | 

Theſe cellular interſtices are ſo many little bags or Þ 
ſatchels, which communicate freely with each other, | 
and are” filled with an unctuous or oily juice, more or | 
leſs liquid, which is called fat; the different conſiſtence l 
of which depends not only on that of the oily ſubſtance, 
but on the ſize, extent, and ſubdiviſion of the cells. 

It is generally known, that the illuſtrious Malpighi 
took a great deal of pains about this ſubſtance; that in 
birds and frogs, the viſcera and veſlels of which are 
tranſparent; he thought he ſaw a kind of duQtus adipoſi; 
and that, by preſſing theſe ducts, he obſerved oily drops 
to run diſtinctly into the ſmall ramifications of the vena 

Ort. 

The manufacture of ſoap, the compoſition of the un- 
guentum nutritum, and the different mixtures of oils 
with faline and acid liquors, give us ſome idea, at leaſt, 
of the formation of the fat in the human body ; but the 
organ which ſeparates it from the maſs of blood, which 
ought to be the ſubject ot our preſent inquiry, is not as 
yet ſufficiently known. 

Far is more fluid in living than in dead bodies. It 
melts with the heat of the fingers in handling it ; and 
its fluidity is in part obſtructed by the facculi which 
contain it. To take it entirely out of theſe bags, the 
method is to ſet the whole over the fire in a proper veſ- 
ſel; for then the bags burſt, and ſwim in cluſters in a 
true olly fluid. 


This 
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This ſubſtance increaſes in quantity in the body by 
reſt and good living; and, on the contrary, diminiſhes 
by hard labonr and a ſpare diet. Why nouriſhment 
ſhould have this effect, is eaſily conceived ; and it is 
likewiſe eaſy to ſee, that an idle ſedentary life muſt 
render the fat leſs fluid, and conſequently. more ca- 
pable of blocking up the paſſages of inſenſible tranſpi- 
ration, through which it would otherwiſe run off. 

Hard labour diſſolves it, and conſequently fits it for 
paſſing out of the body, with the other matter of in- 
ſenſible tranſpiration. Some are of opinion, that it re- 
turns into the maſs of blood, © by the lymphatics ;?? and 
that it can, for ſome certain tune, ſupply the want of 
nouriſhment, 

By this, they think, the long abſtinence of ſome ani- 
mals may be explained ; but I am apt to believe, 
that the mere decreaſe of cutaneous tranſpiration, oc- 
calioned by the continual reſt and inaction of theſe ani- 
mals, has a great ſhare in this effect. 

The proportional differences, in the thickneſs of this 
membrana adipoſa, are determined, and may be obſler- 
ved to be regular in ſome parts of the body, where ei- 
ther beauty or uſe require it. 

Thus we find it in great quantities where the inter- 
ſtices of the muſcles would otherwiſe have left diſagree- 
able hollow or void places ; but being filled, and as it 
were padded with fat, the {kin is raiſed, and an agree- 
able form given to the part. 

The appearance of a perſon 2068 0 fat, of a per- 
ſon extremely lean, and of a dead carcaſe from which 
all the fat has been removed, proves ſufficiently what I 
have ſaid. 


In ſome parts of the body the fat ſerves for a cuſhion, 
pillow, or mattreſs ; as on the buttocks, where the la- 
minæ and cells are very numerous. In other parts, 
this membrane has few or no laminæ, and conſe- 
quently little or no fat; as on the forehead, elbows, &c. 


In ſome places it ſeems to be braced down by a kind 
of 
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of natural contraction in form of a fold ; as in that fold 
which ſeparates the baſis of the chin from the neck, 
and in that which diſtiinguithes the f uttocks from the 
reſt of the thigh. We obſerve it likewiſe to be entirely 
ſunk, or as it were perforated by a kind of dimple or 
foſſula, as in the navel of fat perſons. 

Theſe depreſſions and folds are never obliterated, let 
the perſon be ever ſo fat; becauſe they are natural, and 
depend on the particular conformation of the membra- 
na adipoſa, the laminæ of which are wanting at theſe 
places. 

The fat 1s likewiſe of great uſe to the muſcles in pre- 
ſerving the flexibility neceſſary for their actions, and in 
preventing or leſſening their mutual frictions. This uſe 
is of the ſame kind with that of the und uous matter 
found in the joints, which was explained in the deſcrip- 
tion of the freſh bones. | 

Laſtly, the fat, as a fine oily ſubſtance in its natural 
ſtate, may be ſome defence againſt the cold, which we 
find makes more impreſlion on lean than on fat perſons. 
It is for this reaſon, that to guard themſelves againſt 
the exceſſive colds of hard winters, and to prevent chil- 
blains, travellers rub the extremities of their bodies, and 
eſpecially their feet, with ſpirituous oils, ſuch as that of 
turpentine, &c. 

This mals of fat, which makes an univerſal integu- 
ment of the body, is different from that which is 
found in the abdomen, thorax, canal of the ſpina 
dorſi, articulations of the bones, and in the bones 
themſelves. | 

But the difference of all theſe particular maſſes of fat 
conſiſts chiefly, as I have ſaid, in the thickneſs or fine- 
neſs of the pellicles, in the largeneſs or ſmallueſs of the 
cells, and in the conſiſtence, fluidity, and ſubtilty of the 
oily matter, 
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THE NAILS. 


Tax nails are looked upon by ſome as productions 
of the cutaneous papillæ, and by others as a continua- 
tion of the epidermis. This laſt opinion agrees with ex- 
periments made by maceration, by means of which the 
epidermis may be ſeparated entire from the hands and 
feet, like a glove or ſock. 

In this experiment we ſee the nails part from the pa- 

pillæ, and go along with the epidermis, to which they 
remain united like a kind of appendix ; and yet their 
ſubſtance and ſtructure appears to be very different from 
that of the epidermis. 
Theic ſubſtance is like that of horn, and they are 
compoſed of ſeveral planes of longitudinal fibres ſolder- 
ed together. Theſe ſtrata end at the extremity of each 
finger; and are nearly all of an equal thickneſs, but of 
different lengths. 

The external plane or ſtratum is the longeſt, and the 
reſt decreaſe gradually, the innermoſt being the ſhort. 
elt; fo that the nail increaſes in thickneſs from its union 
with the epidermis where it is thinneſt, to the end of the 
finger where it is thickeſt. 

The graduated extremities or roots of all the fibres 
of which theſe planes conſiſt, are hollowed for the re- 
ception of the ſame number of very fmall oblique papil- 
lx, which are continuations of the true ſkin, which ha- 
ving reached to the root of the nail, forms a ſemilunar 
fold in which. that root is lodged. 

After this ſemilunar fold, the ſkin is continued on 
the whole inner ſurface of the nail, the papille inſi- 
nuating themſelves in the manner already ſaid. The 
fold of the ſkin is accompanied by the epidermis, to 
he root of the nail exteriorly, to which it adheres very 
cloſely. 

Three parts are generally diſtinguiſhed in the nail ; 
the root, body, and extremity. The root is white and 

in 
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in form of a creſcent ; and the preateſt part of it is hid 
under the ſemilunar fold already mentioned. 

The creſcent and the fold lie in contrary directions to 
each other. The body of the nail is naturally arched, 
tranſparent, and appears of the colour of the cutaneous 
papillæ which he under it. The extremity of the nail 


does not adhere to any thing, and ſtill continues to 


grow as often as it 1s cut. 

The principal uſe of the nails 1s to ſtrengthen the ends 
of the fingers and toes, and to hinder them from bein 
inverted towards the convex ſide of the hand or foot, 
when we handle or preſs any thing hard. For in the 
hand, the ſtrongeſt and moſt frequent impreſſions are 
made on the ſide of the palm; and in the foot, on the 
ſole: and therefore the nails ſerve rather for buttreſſes 
than for ſhields. 

„The nails ſeem to poſſeſs ſeveral properties in 
common with the cuticle: —like it they are neither vaſ- 
cular nor ſenſible; and when the cuticle is ſeparated 
from the true ſkin by maceration or other means, the 
nails come away without it.” 


THE HAIRS. 


Tre hairs belong as much to the integuments as the 
nails. The roots or bulbs lie toward that ſide of the 
{kin which is next the membrana adipoſa. The trunk 
or beginning of the ſtem perforates the ſkin, and the 
reſt of the item advances beyond the outer ſurface of 
the ſkin, to a certain diſtance, which is very various in 
the different parts of the body. 

When the different hairs are examined by a mi— 
croſcope, we find the roots more or leſs oval, the 
largeſt extremity being either turned toward or fixed 
in the corpus adipoſum. The ſmalleſt extremity is 
turned towards the ſkin, and in ſome places fixed in 
the ſkin, 

This oval root is covered by a whitith ſtrong mem— 


brane, in ſome meaſure elaſtic : and it is connected ei- 
Vol. II. C ther 
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ther to the ſkin, to the corpus adipoſum, or to both, 
by a great number of very tine veſſels and nervous fita- 
ments. 

Within the root, we obſerve a kind of glue, ſome 
very tine {ilaments of which advance toward the imall. 
extremity, where they unite and form the ſtem, which 
paſtes through this ſmall extremity to the ſkin. As the 
item paſſes through the root, the outer membrane is 
elongated in form of a tube, which cloſely invelts the 
item, and is entirely united to it. 

The ſtem having reached the ſurface of the ſkin, 
pierces the bottom of a ſmall foſſula between the pa- 
pillæ, or ſometimes a particular papilla ; and there it 
meets the epidermis, which ſeems to be inverted round 
it, and to unite with it entirely. A fort of unctuous 
matter tranſudes through the ſides of the foſſula, which 
is beſtowed on the ſtem, and accompanies it more or 
leſs, as it runs out from the ſkin, in form of an hair. 

Hairs differ in length, thickneſs, and ſolidity, in the 
different parts of the body. 'I hoſe on the head, are 
called in Englith by the general name of hairs ; thoſe 
which are diſpoſed archwiſe aboye the eyes, ſuper- 
cilia or the eye-browws ; thoſe on the edges of the pal- 
pebræ, cilia or the eye- laſhes; and thoſe which ſur- 
round the mouth, and cover the chin, the beard. In 
other parts of the body, they have no particular names; 
and their dilterent lengths, thicknefles, &c. in all theſc 
parts, are futhciently Known.“ 

Their natural ſigure ſeems to be rather cylindri- 
cal than angular, which is chiefly accidental. Their 
colour is probably the fame with that of the glue, or 
medullary matter of the root, the different conſiſtence 
of which makes the hairs more or leſs hard, flexible, 
&c. Laſtly, their ſtraight or orooked direction muſt 
depend on that of the holes through which the ſtems 
pals. 

The uſe of the hairs, with reſpect to the human body 
in general, is not {ufliciently Known to be dctermi- 

ned 


9 


Part V. OF THE ANCIENTS. 27 


ned with certainty. Their uſes with regard to ſome par- 
ticular parts may be diſcovered; as we ſhall ſee in the 
deſcription of theſe parts. 


THE SUPPOSED INTEGUMENTS OF THE AN- 
CIENTS, 


« Bes1Des the integuments which I have already 
deſcribed, the ancients reckoned the panniculus carno- 
ſus, and membrana communis muſculorum. 

*The panniculus carnoſus is found in quadrupeds, but 
not in men, whoſe cutaneous muſcles are in a very 
ſmall extent, except that which I call muſculus cutaneus 
in particular; but even that muſcle cannot in any tole- 
rable ſenſe be reckoned a common integument. 

There is no common membrane of the muſcles, 
which covers the body like an integument ; it being no 
more than particular expanſions of the membranes of 
jome muſcles, or aponeurotic expanſions from other 
muſcles. 

« The elongations from the lamina of the membrana 
adipoſa or cellularis, may likewiſe have given riſe to 
this miſtake, eſpecially in ſuch places where this mem- 
brane 1s cloſely united to the proper membrane of tho 
' muſcles.”? 
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NI. 
F the HEAD. 


6 1 ** deſcribing the head, I ſhall firſt explain the parts 
which ſurround the cranium, and afterward thoſe 
which are contained within it; and it is very proper 
that the reader ſhould review what has been ſaid con- 
cerning the ſtructure of the cranium in both treatiſes of 
the bones, before he begins this chapter. 


THE PERICRANIUM. 


<« Beſides the external integuments of the head, viz. 
$ 2 the 
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the hair, ſkin, and cellular ſubſtance, there is another 
aponeurotic expanſion, which covers the head like a 


cap, and 1s ſpread round the neck and on the ſhoulders 


like a riding hood. 

This aponeurolſis is very ſtrong on the head, and it 
is made up of layers of fibres croſſing each other. As 
it is ſpread on the neck it becomes gradually thinner, 
and ends inſenſibly on the clavicles. It ſends out a pro- 
duction on each ſide, from above downwards, and 
from without inward, which having paſſed over the ſu- 
perior extremity of the muſculus iterno-maſtoidzus, 
runs behind that muſcle toward the tranſverſe proceſs 
of the vertebræ of the neck, where it is connected with 
the ligamenta intertranſverſalia. 

The external ſurface of all the bones of the head, 
ag well as of all other bones of the body excepting 
the teeth, and where tendons or ligaments are fixed, is 
covered by a particular membrane, of which that por- 
tion which particularly inveſts the cranium is named 
pericranium, and that which inveſts the bones of the face 
is ſimply termed perioſteum. | 

« The internal part of the pericranium, which has 
by ſome bgen taken for a membrane peculiar to the up- 
per part of the head, covers immediately all the bony 
parts of this region; and the external part has been 
looked upon as a membrane diſtinct from the internal, 
and named pericranium particularly. 

The external part of the pericramum ſeparates from 
the other, at the ſemicircular plane upon the ſide of the 
eranium, mentioned in the deſcription of the bones; 
and becomes a very ſtrong aponeuroſis, which covers 
the temporal muſcle, and is afterwards fixed to the ex- 
ternal proceſs of the os frontis, and to the upper edge 
of all the zygoma. Ihe other parts of the pericra- 
nium are connected to the neighbouring parts of the 
head.“ 

The head, being conſidered in general as one of the 

| three 
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three principal cavities of the human body, has this pe- 
culiar to it, that its outſide is the ſeat and baſis of ſe- 
veral very complex particular organs, whereas on the 
inſide it contains only one, which is indeed the organ 
of organs, and the primum mobile of the whole ani— 
mal ceconomy ; I mean, the brain; the mechaniſm of 
which 1s very little known ; and the ſtructure of its dit- 
ferent parts, even of thoſe which we are ſuppoſed to be 


moſt acquainted with, is very diſſicult to be demon- 
ſtrated, 


SECT. I, Of the BRAIN and its APPENDAGES. 


* 


Tre name of brain is given to all that maſs which 
ſills the cavity of the cranium, and which is immediate- 
ly ſurrounded by two membranes, called meninges by the 
Greeks, and matres by other ancients, becauſe they 
were commonly of opinion that theſe membranes were 
the origin, and, as it were, the mother, of all the other 
membranes of the body. 

This general maſs is divided into three particular 
portions ; the cerebrum or brain properly lo called, the 
cerebellum, and medulla oblongata. To theſe three 
parts contained within the cranium, a fourth is added, 
which fills the great canal of the ſpina dorſi, by the 
name of medulla ſpinalis, being a continuation of the 
medulla oblongata. 

The meninges, or membranes, are two in number; 
one of which 1s very ſtrong, and lies contiguous to the 
cranium; the other is very thin, and immediately touches 
the brain. The firſt is named dura mater; the ſecond 
pia mater. This laſt is again divided into two; the exter- 
nal lamina being termed arachnoides, the internal re- 
taining the common name of pia mater. I begin with 
theſe meninges. 
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s 1. Dura Mater. 


Situation in general. The dura mater incloſes the 
brain and all its appendages. It lines the inſide of the 
cranium, and ſupplies the place of an internal perio- 
ſteum, being ſpread in holes and depreſſions, and co- 
vering all the eminences in ſuch a manner as to prevent 
their being hurtful to the brain. 

Diviſion. In deſcribing the dura mater, we mult 
take notice, 1. Of its compoſition. 2. Its adheſions to 
the cranium. 3. Its folds or ſepta. 4. Its productions, 
veſſels, and nerves. 

Compoſition. The dura mater is compoſed of one la- 
mina; although it may, by maceration, be divided in- 
to two or more. Their texture is very cloſe and 
ſtrong, appearing to be partly ligamentous and. partly 
tendinous. 

Adheſion. The dura mater ſticks cloſely to the cra- 
num by a great number of filaments of the external la- 
mina, which enter the pores of the bones, almoſt every 
where, but more particularly at the ſutures both 'above 
and below ; and by penetrating theſe joints, they com- 
municate with the external perioſjohdm. Theſe fila- 
ments are, for the moſt part, ſmall veſſels, which bein 
broken 1a ſeparating the dura mater from the ſkull, a 
creat number of red points appear on the external ſur- 
tace of that membrane. 

It adheres much more to the whole inner ſurface of 
the cranium in children and young perſons than in thoſe 
of an advanced age; the filaments become then very 
mall, being comprefled by the contraction of the bony 
pores ; and conſequently they are more eaſily ruptured 
by any force applied to them. 

Internal lamina. Theſe adheſions are formed entire- 
ly by the outer ſurface of this membrane, the inner 
part of it being very ſmooth and poliſhed, and is alfo 
centinually moiſtened by a fine fluid diſcharged thro” 
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its pores, much in the ſame manner as the peritonæum 
and pleura. i | 
Felde and ſepta. The dura mater ſends off ſeveral 
proceſſes; three of which form particular ſepta that di- 
vide the brain into certain parts. One of them is ſupe- 


rior, repreſenting a kind of mediaſtinum between the 


two great lobes of the brain: The ſecond is in a middle 
ſituation like a diaphragm, between the cerebrum and 
cerebellum : the third is inferior, between the lobes of 
the cerebellum. The ſuperior ſeptum is longitudinal 
in form of a ſcythe, from whence it is termed the falx 
of the dura mater ; and it may likewiſe be called ſeptum 
agittale, verticale, or mediaſtinum cerebri. The middle 
ſeptum is tranſverſe; and might be called the floor of the 
cerebrum, the diaphragm of the brain, tentorium cerebelli. 
The inferior ſeptum is very ſmall, and runs down be- 
tween the lobes of the cerebellum ; on which account it 
may be termed either ſimply ſeptum cerebelli, or ſeptum 
occipitale minus, the middle partition being looked up- 
on as the ſeptum occipitale majus. 


The ſuperior or vertical ſeptum, called the falx of 


the dura mater, is a long and broad fold or duplicature 
of the internal lamina, reaching from the edge of the 
criſta Oſſis Cribroſi, along the ſagittal ſuture, to the 
middle of the tranſverſe ſeptum ; which it joins in ſuch 
a manner, as that the lateral laminz of the falx are con- 
tinuous on each fide with the neighbouring portions of 
the ſuperior lamina of the middle ſeptum. 

It is broader where it joins the middle ſeptum than at 
the os ethmoides ; and it is thicker at that edge which 
adheres to the cranium, than at the other, which lies looſe 
and is very ſharp; and from this reſemblance to a ſcythe, 
it had the name of fa/x. | 


The tranſverſe or middle ſeptum is fixed to the os c- 


2 along the grooves of the lateral ſinuſes, and thoſe 
of the great angles of the apophyſes pet roſæ all the way 
to the poſterior clinoide apophyſes of the os ſphenoidale. 
By this ſituation it forms a ſort of floor, tent, or _ 
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low vault, on the fore-part of which 1s a 5 notch 
almoſt of an oval figure. 

This ſeptum divides the cranium into two cavities, 
one large or ſuperior, and the other ſmall or inferior, 


which communicate together by the great oval notch. 


It is formed by a particular fold, and a very broad mem- 
brane of the internal lamina of the dura mater ; and in 
the natural ſtate it 1s very tenſe, becauſe of its union or 
rather continuity with the falx. 

This union or continuity of theſe two ſepta, keeps 
them both very tenſe, ſo that the middle ſeptum is ca- 
pable of ſuſtaining a conſiderable weight without ſink- 
ing downward; and the falx is able to reſiſt lateral 
preſſures, without giving way to the right hand or to 
the left. 

We may be convinced of this reciprocal tenſion, by 
firſt touching theſe two ſepta in their natural ſtate; and 
again, alter they have been cut one after the other ac- 
cording to their breadth; or rather after having cut in 
this manner the falx in one ſubject, and the tranſverſe 
ſeptum in another: for as ſoon as the falx is cut, the 
other will be perceived immediately to looſe its tenſion 
and firmneſs; and the ſame thing will be obſerved in 
the falx as we cut the ſeptum medium. 

The {mall occipital ſeptum is both very ſhort and nar- 
row. It runs down from the middle of the tranſverſe 
ſeptum to the edge. of the great occipital hole, being 
fixed to the internal ſpine of the os occipitis. It is 
tormed by a fold and duplicature of the internal lamina 
of the dura mater, in the ſame manner as the other 
two, and diſtinguiſhes the lower part of the occipital 
cavity of the cranium into two lateral parts. In ſome 
ſubjects this ſeptum is double, anſwering to the double 
{pine of the os occipitis. 

Sphenoidal folds. Beſides theſe large folds, there are 
two ſmall lateral ones on each ſide of the ſella turcica, 
each running from the poiterior to the anterior cliuoide 


apophyſis on the ſame ſide. Theſe two folds, together 


with 


- 
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with the anterior or poſterior parts of the ſella turcica, 
form a ſmall foſſula, in which the pituitary gland is 
lodged. There are likewiſe two anterior folds at the 
edges of the ſphenoidal or ſuperior orbitary fiſſures, 
which augment the depth of the middle foſſuke of the 
baſis crami. Thus we have feven folds of this mem- 
brane, three large and four ſmall, which may be term- 
ed internal productions or proceſſes of the dura mater. 

Elngatiens. The elongations of the dura mater go 
beyond the general circumference, and paſs out of the 
cranium, through the openings deſcribed in the treatiſe 
of the ſkeleton, and may be named external productions 
of the dura mater. 

The moſt conſiderable of thefe elongations paſſes 
through the great occipital foramen, and runs down 
the common canal of the vertebræ in form of a tube, 
lining the infide of that canal, and inelofing the me- 
dulla ſpinalis, by the name of the dura mater of that 
medulla. 'The other elongations accompany the nerves 
out of the cranium in form of vaginæ, which are 
more numerous than the nervous trunks reckoned in 
pairs. For the olfaQtory nerves, there is the ſame num- 
ber of diſtin& vaginz as there are holes in the lamina 
ethmoidalis ; and ſome nerves are accompanied by ſe- 
veral vaginz through one hole, as thoſe of the ninth 

alr. 

F There are two particular elongations which form the 
perioſteum of the orbits, together with the vaginæ of 
the optic nerves. Theſe orbitary elongations go out 
by the ſuperior orbitary fiſſures, © or foramina lacera 
of the ſphenoid bone ;*”” and, increaſing in breadth in 
their paſſage, line the whole cavity of the orbits, at the 
edges of which they communicate with the pericranium 
and perioſteum of the face. They communicate like- 
wiſe, through the ſpheno-maxillary or inferior orbitary 
fiſſures, with the pericranium of the temporal and zy- 
gomatic foſæ; and by theſe communications we may 
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explain the accidents which happen to theſe parts in 


Vounds of the head. 


The elongations of the dura mater which accompany 
the blood-veſlels through the foramina of the cranium, 
unite with the pericranium immediately afterwards. 
Such, for inſtance, are the elongations which line the 
fofſulz of the foramina lacera or jugularia, and the bony 
or carotid canals of the apophyſis petroſa, &c. 

Arteries. The veſſels of the dura mater are arteries, 
veins, and ſinuſes. The arteries in general are diſtin- 
| any into anterior, middle, and poſterior ; and come 

rom the carotids and vertebrales on each fide. The 
external carotid ſends a branch through the ſpinal hole 
of the os ſphenoidale, which is the middle artery of the 
dura mater ; and is called, by way of eminence, arte- 
ria dure matris. It is divided into a great number of 
branches, which are plentifully diſperſed through the 
ſubſtance of the external lamina as high as the falx, 
where theſe ramifications communicate with their fel- 
lows from the other fide. The impreſſions of this ar- 
tery are ſeen on the inſide of the parietal bones; the 
anterior and lower angle of which, inſtead of a ſimple 
impreſſion, contains a canal for the paſſage of a trunk 
or branch of this artery ; on which account ſeveral ac- 
cidents happen in fractures of the ſkull, as I demonſtra- 
ted at the royal garden above cight years ago. 

The external carotid ſends another ſmall ramus thro? 
the corner or {mall end of the ſphenoidal or ſuperior 
orbitary fiſſure; where there is ſometimes a little notch 
on purpoſe, mentioned in the deſcription of the ſkele- 
ton. This branch is the anterior artery of the dura 
mater; and it gives off ramifications in the ſame man- 
ner as the former with which it communicates, but its 
ramifications are not ſo numerous. The internal caro- 
tid, as it enters the cranium, gives off a ſmall branch 
to the ſubſtance of the dura mater. 

The two vertebral arteries enter by the great occipi- 


tal foramen, and unite in one trunk on the anterior or 
ſphe- 
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ſphenoidal apophyſis of the os occipitis. Immediately 
afterwards they enter the ſubſtance of the dura mater 
on both ſides, each of them by one or two branches. 
Theſe are the poſterior arteries of the dura mater; and 
they communicate by ſome ramifications with the middle 
or ſpinal artery above mentioned. 

Veins and ſinuſes. The dura mater contains in its du- 
plicature ſeveral particular canals ; into which the venous 
blood, not only of that membrane, but of the whole 
brain, is carried. Theſe canals are termed /inufes ; 
and ſome of them are diſpoſed in pairs, others in uneven 
numbers : that is, ſome of them are placed alone in a 
middle fituation ; others are diſpoſed laterally on each 
fide of the brain. The moſt ancient anatomiſts rec- 
koned only four; to which we can now add four times 
as many. : 

Theſe finuſes are 1a the duplicature of the dura ma- 
ter; and their cavities are lined on the inſide by parti- 
cular very fine membranes. . They may be enumerated 
in this manner: The great ſinus of the falx, or ſupe- 
rior longitudinal ſinus, which was reckoned the firſt by 
the ancients. Two great lateral ſinuſes, the ſecond 
and third of the ancients. The ſinus, called forcular 


Herophili, the fourth of the ancients. The ſmall ſinus 


of the falx or inferior longitudinal ſinus. The poſte- 
rior occipital ſinus, which is ſometimes double. Two 
inferior occipital ſinuſes, which form a portion of a 
circle, and may likewiſe be called the inferior and late- 
ral Jinuſes. Six ſinus petroſi; three on each fide, one 
anterior, one middle or angular, and one inferior. 
The two inferipr, together with the occipital ſinuſes, 
complete a circular ſinus round the great foramen of 
the os occipitis. The inferior tranſverſe ſinus. The 
ſuperior tranſverſe ſinus. Two circular ſinuſes of the 
ſella ſphenoidalis ; one ſuperior and one inferior. Two 
ſinus cavernoſi, one on each fide. Two orbitary ſinu- 
ſes, ont on each ſide. 


All theſe ſinuſes communicate with 48 other, and 


with 
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With the great lateral ſinuſes, by which they diſcharge 


themſelves into the internal jugular veins, which are 
anly continuations of theſe lateral ſinuſes. They like- 
wile unload themſelves, partly into the vertebral veins, 
which communicate with the ſmall lateral or inferior oc- 
cipital ſinuſes; and partly into the external jugular 
veins, by the orbitary ſinuſes, which communicate with 
the venæ angulares, frontales, naſales, maxillares, &c. 
as the lateral ſinuſes likewiſe communicate with the ve- 
næ occipitales, & N 

Thus the blood, which is carried to the dura mater, 
&c. by the external and internal carotid, and by the 
vertebral arteries, is returned to the heart by the ex- 
ternal and internal jugular and vertebral veins; ſo that, 
when the paſſage of the blood is obſtructed in any par- 
ticular place it ſinds another way by virtue of theſe 
communications, though not with the ſame eaſe. This 
obſervation is of conſequence, in relation not only to 


obſtructions, but to the different ſituations of the head. 


The great finus of the falx reaches from the connec- 
tion of the ethmoidal craſta with the os frontis, along 
the upper edge of the falx, all the way to the poſterior 
edge of the tranſverſe ſeptum, where it ends by a bitur- 
cation in the great lateral ſinuſes. It is very narrow at 
its anterior extremity, and from thence becomes gra- 
dually wider all the way to its polterior extremity. 

The cavity of this ſinus is not cylindrical, but trian- 
gular, having in a manner three ſides ; one ſuperior, 
parallel to the cranium ; and two lateral, inclined to 
the plane of the falx. The upper ſide is formed by the 
external Jamina of the dura mater; and through the 
middle of its breadth a kind of fine raphe or ſuture. 
runs from one end to the other. 

The two lower or lateral ſides are productions of the 
inner ſurface of the dura mater ;*”” which having 
parted from the external, are inclined toward each 
other, and then unite ; forming firſt the finus, and at- 
terwards the duplicature of the falx. This ſinus is of 
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ned interiorly by a ſine proper membrane, which forms 
lkewifſe a kind of raphe or ſuture along the bottom of 
the ſinus, that is, along the union of the two lateral 
ſides. 

In this ſinus we obſerve ſeveral openings and ſeveral 
ligamentary fræna. The openings are orifices of veins; 
the ſmalleſt of which belong to the dura mater, the | 
largeſt to the brain. The veins of the brain enter the i 
ſinus, for the moiſt part, obliquely from behind for- | 
ward, after they have run about a finger's breadth in 
the duplicature of the dura mater. | 

It has been thought that the arterics of the dura ma- | 
ter diſcharged themſelves immediately into the ſinuſes; | 
becauſe injections made by the arteries, or a hog's | 

briſtle thruſt into them, have been found to paſs into I 
theſe ſinuſes : but, on a more cloſe examination, it has I 
been diſcovered, that the injections paſſed from the | 
arteries into the veins, and from thence into the finu- 
ſes, through the ſmall orifices already mentioned ; and. 
that the hog's briſtle pierced the ſides of the artery, 
which near the ſinuſes are very thin. 

This miſtake gave riſe to another, that the dura ma- 
ter had no veins; and what confirmed it was, that the 
arteries of the dura mater cover the veins ſo entircly, 
that the edges of the veins are hardly perceivable on 
either ſide of the arteries. There are, however, ſome 
places where the veins being broader than the arte- 
ries, their two edges are ſeen on each fide of the arte- 
ries like capillary veſſels. "Theſe veins are, for the moſt 
part, branches of the ſinuſes; and the ſmall trunks of, 
tome of them open into the head of the vena jugularis 
interna, We may eaſily be ſatisfied that the arteries 
on both ſides of the dura mater communicate with each 
other above the falx, cither by injecting or blowing in- 
to them. | | 

The internal fræna of this great ſinus appear to be 
tendinous, and to be defigned to prevent the too great 
dilatation of the ſinus by the blood, They vary, how- 

ever, 
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| ever, in different ſubjects, and do not always reach 


from one ſide to the other. It has been pretended, that 
glands have been found there; but we ought to take 
care not to miſtake for ſuch certain ſmall corpuſcles, 
* which ſeem to have about them very little of the na- 


ture of glands.” 


The inferior ſinus of the falx is ſituated in the lower 
edge of its duplicature, being very narrow, and, as it 
were, flatted on both ſides. It communicates imme- 
diately with the fourth ſinus of the ancients; and in 
ſome ſubjects ſeems even to be a continuation thereof. 
It likewiſe communicates with the great or ſuperior 
ſinus by ſmall veins which go from one to the other, 
and with the veins of the cerebrum by the ſame means. 

The lateral ſinuſes repreſent two large branches of 
the ſuperior longitudinal ſinus, one going to the right 
hand, the other to the left, along the great circumte- 
rence of the tranſverſe ſeptum, all the way to the baſis 
of the apophyſis petroſa of the oſſa temporum. From 
thence they run down, having firit taken a large turn, 
and then a {mall one; and being ſtrongly fixed in the 
lateral grooves of the baſis cranii, they follow the courſe 
thereof all the way to the foramina lacera and foſſulæ 
of the jugular veins. 

They do not always ariſe by an equal and ſymmetri-, 
cal bifurcation of the ſuperior longitudinal ſinus ; for, 
in ſome ſubjects, one of the lateral ſinuſes appears to 
be a continuation of the longitudinal, and the other to 
be a branch from it. This variety may happen on ei- 
ther ſide; and, in a word, we ſometimes find one of 
theſe ſinuſes higher or lower, larger or ſmaller, than 
the other. 

The cavity of theſe lateral ſinuſes is likewiſe triangu- 
lar, and furniſhed with a proper membrane and with 
fræna: and it has alſo the ſmall venal openings; which 
indeed are common to it, not only with the longitudi- 
nal ſinus, but with moſt part of the others. The po- 


ſterior or outer ſide of this cavity, is formed by the ex- 
ternal 
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ternal part of the dura mater, and the other two by the 
internal part. 

As theſe two finuſes go out by the poſterior portions 
of the openings of the baſis cranii, called foramma la- 
cera, they are dilated into a kind of bag, proportioned 
to the foſſulæ of the venæ jugulares, where they ter- 
minate in theſe veins. 

Near the concourſe of the ſuperior longitudinal and 
lateral ſinuſes, we obſerve an opening (ſometimes 
double), which is the orifice of a ſinus ſituated along 


the union of the falx and tranſverſe ſeptum. It does. 


not always end directly at the lower part of the ſuperior 
ſinus, but ſometimes opens at the beginning of one of 
the lateral ſinuſes, eſpecially when the biturcation is 
not equal; and in this caſe it often terminates in that 
lateral ſinus, which appears like a branch from the 
common trunk of the ſuperior and other lateral ſinus. 

This ſinus has been named forcular Herophil:, from 
an ancient author, who imagined that the blood was 
in a manner in a preſs, at the union of theſe four ſinu- 
les. Its diameter is but ſmall; and it forms a kind of 
biturcation with the inferior longitudal ſinns, and with 
a vein of the cerebrum, which is ſometimes double, 
called vena magna Caleni. 

The cavernous or lateral ſinuſes of the os ſphenoides, 
are reſervatories of a very particular kind; containing 
not only blood, but conſiderable veſſels and nerves, as 
we ſhall ſee hereafter; and likewiſe a ſpongy or ca- 
vernous ſubſtance full of blood, much like that of the 
corpus cavernolum of the urethra. 

Nerves and glands. We obſerve ſome nervous fila- 
ments which go to the dura mater, from the trunk of 
the fifth pair, at the entry of the cavernous ſinus; and 
from the common trunk of the eighth pair and nervus 
acceſſorius or ſpinalis, as they paſs through the fora- 
men lacerum. The ſmall tubercles ſometimes found 
on the lateral ſides of the longitudinal ſinus of the falx, 
deſcrve ſlill to be examined before we can determine 
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any thing about them. The whole inſide of the dura 
mater is moiſtened in the ſame manner as the pzrito- 
næum and pleura. 

The prominent fibres interſecting each other in diffe- 
rent manners which appear on the inſide of the du- 
ra mater, eſpecially near the falx and tranſverſe ſep- 
tum, and which have been taken for a kind of 
fleſhy fibres, ſeem to be only ligamentary and elaſtic. 
The univerſal adheſion of this membrane to the cra- 
nium, proves that it can have no particular motion, 
and conſequently that ſuch fleſhy or muſcular fibres 
would be altogether uſeleſs. This adheſion was plainly 
demonſtrated by Veſalius, Riolan, &c. long before 
Roonhuyſen. 


g 2. Pia Mater. 


Situation in general. This membrane is a much 
ſofter and finer ſubſtance than the former; being ex- 
ceedingly delicate, tranſparent, and vafcular;“ and is 
connected to the dura mater only by the veins which 
open into the ſinuſes as has been already faid. 

Structure. © It is compoſed of two laminæ, of 
which the external one is named tunca arachnoidea, 
irom its reſemblance to a cobweb. They adhere cloſe- 
ly to each other at the upper part of the brain ; but are 
eaſily ſeparable at the bafis, and through the whole 
tength of the ſpinal marrow, 

Ihe tunica arachnoidea is ſpread uniformly over 
the ſurſace of the brain, incloſing all the circumvolutions, 
but without entering in between any of them; while the 
ia mater,“ or internal lamina, forms a great number 
of plicæ, duplicatures, and ſepta; which ““ not only 
cover the brain in general, but” inſinuate themſelves 
into all the folds and circumvolutions, and between 
the different ſtrata of the cerebrum and cercbellum, 
8 and are likcwiſe continued into the different cavi- 
ties. 


The 
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The two laminz of the pia mater are not ſo cloſely 
united as thoſe of the dura mater, being connected only 
by a cellular ſubſtance, which accompames them thro? 
their whole extent, except at ſome places of the baſis of 
the cerebrum, &c. where, the internal lamina conti- 
nuing its inſertions, the external remains uniformly 
{ſtretched over the prominent parts, the interſtices of 
which are entirely ſeparated from the other lamina 
without any cellular ſubſtance between them. Theſe 
ſeparate portions of the external lamina have made it be 
looked upon as a third membrane of the brain, diſtinc 
from the pia mater. 


9 3. Cerebrum. 


Situation and figure. Tas cerebrum properly ſo call- 
ed, 18 a kind of medullary maſs, of a moderate con- 
ſiſtence, and of a greyiſh colour on the outer ſurface, 
filling all the ſuperior portion of the cavity of the cra- 
nium, or that portion which lies above the tranſverſe 
ſeptum. The upper part of the cerebrum is of an oval 
figure, like half an egg cut lengthwiſe, or rather like 
two quarters of an egg cut lengthwiſe, and parted a 
little from each other. It is flatter on the lower part, 
each lateral half of which is divided into three eminen- 
ces, called /obes, one anterior, one middle, and one 
poſterior, | 

Subſtance. The ſubſtance of the cerebrum is of two 
kinds, diſtinguiſhed by two different colours ; one part 
of it, which is ſofteſt, being of a greyiſh or aſh colour; 
the other, which is more ſolid, being very white. The 
ath-coloured ſubſtance lies chiefly on the outer part of 
the cerebrum like a kind of cortex, from whence it has 
been named /ub/?antia corticalts or cinerea. The white 
ſubltance occupies the inner part, and is named /ub/tan- 
tia medullaris, or ſimply /ub/tantia alba. 

Diviſion and lobes. The cerebrum is divided into 
two lateral portions, ſeparated by the falx, or great lon- 
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gitudinal ſeptum of the dura mater. They are general- 
ly termed hemiſpheres, but they are more like quarters 
of an oblong ſpheroide. Each of theſe portions is di- 
vided into two extremities, one anterior, and one po- 
ſterior, which are termed the labes of the cerebrum, be- 
tween which there 1s a large interior protuberance 
which goes by the fame name; ſo that in each hemi— 
ſphere there arc three lobes, one anterior, one middle, 
and one poſterior. 

The anterior lobes lie upon thoſe parts of the os fron- 
tis which contribute to the formation of the orbits and 
of the frontal ſinuſes, commonly called the anterior foſſæ 
of the baſis cranu. © The middle lobes lie in the 
middle or lateral foſſe of the baſis cranii, and the po- 
ſterior lobes on the tranſverſe ſeptum of the dura mater 
called the tentoriwm.”? 

Sides and inequalities. Fach lateral portion of the 
cerebrum has three ſides; one ſuperior, which is con- 
vex; one inferior, which is uneven; and one lateral, 
which is flat, and turned to the Alx. Through the 
whole ſurface of theſe three ſides we fee inequalities or 
windings like the circumvolutions of inteſtines, formed 
by weaving ſtreaks or furrows very deep and narrow, 
into which the ſepta or duplicatures of the pia mater in- 
ſinuate themſclves, and thereby ſeparate theſe circumvo- 
lutions from each other. | 

Near the ſurface of the cercbrum, theſe circumvolu- 
tions are at ſome diſtance {from each other, reprelenting 
ſerpentine ridges ; and in the interitices between them, 
the ſuperficial veins of the cerebrum are lodged, be- 
tween the two lamina of the pia mater, from whence 
they pals into the duplicature of tlic dura mater, and fo 
open into the ſinuſes, 

Thele circumvolutions are fixed through their whole 
depth to the ſepta or duplicatures of the pla mater, by 
an infinite number of very line vaſcular alaments, as may 


be ſeen by pulling the circumvolutions a little alunder 


with the fingers. 


When 
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When they are cut tranſverſely, we obſerve that the 
ſubſtantia alba lies in the middle of each circumvolu- 
tion, ſo that there is the ſame number of internal me- 
dullary circumvolutions as of external cortical ones ; 
the firſt repreſenting white laminæ inveſted by others of 
an aſh-colour ; but the cortical ſubſtance is in many 
places thicker than the medullary. 

Figure. The anterior and middle lobes of the cere- 
brum on each ſide are parted by a deep narrow ſulcus, 
which aſcends obliquely backward, from the temporal 
ala of the os ſphenoides to near the middle of the os 
parietalc; and the two ſides of this diviſion have each 
their particular ridges and circumvolutions, which gives 
a very great extent to the cortical ſubſtancc. This 
ſulcus is termed //ura magna Silæli, or ſimply ura ce- 
rebri. 

Corpus calloſum. Having cut off the tals from the 
criſta galli, and turned it backward; it we ſeparate 
cently the two lateral parts or hemiſpheres of the cere— 
brum, we ſee a longitudinal portion of a white convex 
body which is named corpus calleſum. It is a middle 
portion of the medullary ſubſtance, which under the in- 
ferior ſinus of the falx, and alſo a little toward each 
fide, 1s parted from the maſs of the cerebrum, to which 
It is ſimply contiguous from one end of that ſinus to the 
other; ſo that, at this place, the edge of the inſide of 
each hemiſphere only lies on the corpus calloſum, much 
in the ſame manner as the anterior and poſterior lobes 
lie on the dura mater. Both extremities of this medul- 
lary body terminate by a ſmall edge bent tranſverſely 
downward. 

The ſurface of the corpus caltolum. i 1s covered by the 
pia mater, which runs in between the lateral portions of 
this body, and the lower edge of each hemiſphere. A- 
long the middle of its ſurface from one end to the other, 
there is a kind of raphe formed by a particular inter- 
texture of fibres which croſs each other ; for rhough 
theſe fibres appear to be tranſverſe, yet they are really a 
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little oblique, and thoſe that come from the right ſide 


interſect thoſe that come from the left. This raphe is 
made more perceivable by two ſmall medullary cords 
which accompany it on each ſide, and adhere cloſely to 
the tranſverſe fibres. 

Medullary arch and centrum ovale. The corpus cal- 
loſum becomes afterwards continuous on each fide, with 
the medullary ſubſtance, which, through all the remain- 
ing parts of its extent, is entirely united with the cor- 
tical ſubſtance, and together with the corpus calloſum 
forms a medullary arch or vault of an oblong or oval fi- 
gure, To perceive this, the whole cortical ſubſtance, 
together with the medullary laminz mixed with it, muſt 
be cautiouſly and dextcrouſly cut in the fame direction 


with the convexity of the ccrebrum. After which we 


will obſerve a medullary convexity much ſmaller than 
that which is common to the whole, cerebrum, but of 
the ſame form; ſo that it appears like a medullary nu- 
cleus of the cerebrum, eſpecially when we confider it 
together with the medullary ſubſtance of the interior 
part or baſis of the cerebrum. And from thence M. 
Vieuſſens took occaſion to name this nucleus the centrum 
ovale. 

Ventriculi laterales. Under this arch are two lateral 
cavities, much longer than they are broad, and very 
ſhallow, ſeparated by a tranſparent medullary ſeptum, of 
winch hereafter. Theſe cavines are generally named 
the anterior ſuperior ventricles of the cerebrum, to diſtin- 
guiſh them from two other ſmaller cavities which are ſitu- 
ated more backward, as we ſhall fee preſently ; but the 
name of /ateral or great ventricles given them by Steno, 
is more proper than either of the other two. 

lhe lateral ventricles are broad, and rounded at 
thoſe extremities which lie next tle tranſparent ſep- 
tum. They go from before backward, contracting in 
breadth, and feparating from each other gradually in 
their progreſs, Afterwards they bend downward, and 
return obliquely from behind forward, in a courſe like 

the 
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the turning of a ram's horn, and terminate almoſt un- 
der their ſuperior extremities, only a little more back- 
ward and outward, _ 

At the poſterior part where they begin to bend 
downward, there is on each fide a particular elonga- 
tion, which runs backward, and terminates in a trian- 
gular pointed cavity turned a little inward, the two 
points reſembling horns. Theſe ventricles are every 
where lined with a continuation of the pia mater. 

Septum lucidum. The tranſparent partition, or ſeptum 
lucidum, as it is commonly called, lies directly under 
the raphe or ſuture of the corpus calloſum, of which it 
is a continuation and a kind of duplicature. It is made 
up of two medullary laminæ, more or leſs ſeparated 
from each other by a narrow medullary cavity, ſome- 
times filled with a ſerous ſubſtance. This cavity, in 
ſome ſubjects, reaches a great way backward; and 
ſeems to communicate with the third ventricle. 

Fornix. The ſeptum lucidum 1s united, by its lower 
part, to the anterior portion of that particular medullary 
body, called improperly the fornix with three pillars, 
becauſe of ſome reſemblance it is thought to bear 
to the arches of ancient vaults. It is in reality no- 
thing but the corpus calloſum; the lower fide of 
which is like a hollow ceiling with three angles, one an- 
terior and two poſterior z and three edges, two lateral 
and one poſterior. The lateral edges are terminated 
each by a large ſemicylindrical border, like two arches; 
which uniting at the anterior angle, form by their union 
what is called the anterior pullar of the fornix ; and 
as they run backward ſeparately toward the two po- 
iterior angles, they have then the name of the poſterior 
Pillars. 

The anterior pillar being double, is larger than ei— 
ther of the poſterior; and the marks of this duplicity 
always remain, Immediately below the baſis of this 
pillar we obſerve a large, white, ſhort, meduilary rope 
ſtretched tranſverſely between the two hemiſpheres, and 
W4 com- 


— — 


— — 


ſ 


4B THE BRAIN, Part VI. 


commonly called the anterior commiſſure of tht cerebrum. 
It is to this pillar that the ſeptum lucidum adheres. The 
poiterior pillars are bent downward, and continued 
through the lower portions of the ventricles all the way 
to their extremities, reſembling a ram's horn, which is 
a name that has been given to them. They dimi— 
niſh gradually in thickneſs during this courſe; and at 
their outſides they have each a ſmall, thin, flat, col- 
lateral border, to which the name of corpora fimbriata 18 
e. 

* The poſterior pillars of the crura of the fornix 
unite with two me dullary protuberances called pedes 
74 %; camp. Ihe inferior ſurface of the triangular 
ceiling, which lies between theſe arches, is full of 
tranſverſe, prominent, medullary lines; for which rea- 
Jon the ancients called it p/a/ſordes and lyra, comparing 
it to a liringed inſtrument, ſomething like what is now 
called a dulcimer 

„Onder ine fornix, and immediately behind its ante- 
rior crura, there is a hole of a confiderable ſize, by 
which the two latcral ventricles communicate; and an- 
other paſſage leads down trom this, under the different 
ap, Hations of foramen cnmune anterius, vulva, iter ad 
mfund:bulum, but more properly iter ad tertium ventri- 
culum.”? 

Empnences. The fornix being cut off and inverted, 
or quite removed, we ſee firſt of all a vaſcular web, call- 
cd plexus choroidzs, and ſeveral eminences more or lets 
covered by the expanſion of that plexus. There are four 
paiis of eminerices which follow each other very regu- 
larly, two lange and two ſmall. The fiſt two great 
emmences are named corpora ſtriata ; and the ſecond, 
thalam nervcrum opt icortun. The tour ſmall eminences 
are Cloicly united together; the anterior being called 
nates, and the poſterior teftes ; but it would be better 
to call them ſimply anterior and poſterior tubercles. Im- 
mediately before theſe tubercles there is a ſingle emi- 
nence, called a/andula pinealis, 


Car- 
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Corpora ſiriata. The corpora ſtriata got that name, 
becauſe in ſcraping them with the knife we meet with a 
great number of white and aſh- coloured lines alternate- 
ly diſpoſed, which are only the tranſverſe ſection of 
the medullary and cortical laminæ mixed together in a 
vertical poſition in the baſis of the cerebrum, as ap- 
pears evidently by incifions made from above down- 
ward. "Theſe two eminences are of a greyiſh colour on 
the ſurface, oblong, roundiſh, pyritorm, and larger on 
the fore than on the back part, where they are narrow 
and bent. 

They lie in the bottom of the ſuperior cavity of the 
lateral ventricles, which they reſemble in ſome meaſure 
in ſhape, their anterior parts being near the ſeptum 
lucidum, from which they ſeparate gradually as they 
run backward, and diminiſh in ſize. They are in rea- 
tity the convex bottoms of the ventricles ; and it is at the 
lower part of the interſtice between the largeſt portions 
of them, that we obſerve the great tranſverle cord, 
named the anterior commiſſure of the cerebrum, which I 
mentioned already in deſcribing the anterior pillar of 
the fornix calloſus. This cord communicates more par- 
ticularly with the bottom of the corpora ſtriata, by a 
turn toward each fide. 

Thalami nervorum opticorum. The thalami nervorum 

opticorum, are ſo named, becauſe thele nerves arile 
chiefly from them. They are two large eminences 
placed by the fide of each other, between the poſterior 
portions or extremities of the corpora ſtriata. Their 
figure 1s ſemiſpheroidal and a little oval; and they are 
of a whitiſh colour on the ſurface ; but their inner ſub- 
ſtance is partly greyiſh and partly white, lo that, in cut- 
ting them, we ſee ſtreaks of different colours like thoſe 
ol the corpora ſtriata. 
Theſe two eminences are cloſely joined together ; 
and at their convex part they are ſo far united, as really 
to become one body, the whitiſh outer ſubſtance being 
continued uniformly over them both. 
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Immediately within this whitiſh common ſubſtance 
theſe two eminences are cloſely contiguous till about 
the middle of their thickneſs : and from thence they ſe- 
parate inſenſibly toward the bottom, where, by the 
ſpace left between them, a particular cavity is formed, 
named the third ventricle ; one extremity of which 
opens forward, the other backward, as we ſhall ſee 
hereafter. Some anatomiſts have miſtaken the ſuper- 
ficial connection of thefe emineaces for the pons Va- 
rol. | | 

At the bottom theſe two eminences are elongated 
downward toward both fides, into two thick, round, 
whitiſh cords, which ſeparate from each other like 


horns by a large curvature; and afterwards, by a ſmall 


curvature turned forward in an oppolite direction to 
the former, and repreſenting the tip of an horn, they 
approach each other again. The ſize of theſe nerves 
diminiſhes gradually from their origin to their anterior 
reunion. I ſhall have occaſion to mention them in 
another place in ſpeaking of the optic nerves, 

Tubercula. The tubercles are four in number, two 
anterior and two poſterior ; adhering together as if they 
made but one body ſituated behind the union of the 
thalami nervorum opticorum. They are tranſverſely 
oblong ; the anterior being a little more rounded, and 
broader or larger from before backward, than the po- 
ſterior. Their ſurface is white, and their inner ſub— 
ſtance greyiſl. The names of nates aud teſtes, given 
by the ancients to theſe tubercles, are not very proper, 
there being no great reſemblance between them and the 
things from which the names are taken. Some of the 
moderns, with perhaps ſtill leſs propricty, have called 
them ?ubercula quadrigemina. We {hail uſe the names, 
however, as we find them.“ 

Directly uuder the place where the tubercles of one 
ſide are united to thoſe of the other fide, lies a ſmall mid- 
dle canal, “called iter ad quartuni ventriculum,”” which 
communicates by its anterior opening with the third 

ventricle, 
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ventricle, under the thalami nervorum opticorum, and, 
by its poſterior opening, with the fourth ventricle, 
which belongs to the cerebellum, as we ſhall afterwards 
ſee. 

Foramen commune poſterius. Where the convex parts 
of the two anterior tubercles join theſe poſterior convex 
parts of the thalami nervorum opticorum, an interſtice 
or opening is left between theſe four convexities; but 
it does not communicate with the third ventricle : “for 
the bottom of it is ſhut up by the pia mater. It has the 
ridiculous name of anus applied to it.“ 

Glandula pinealis. The glandula pmealis is a ſmall 
ſoft greyiſh body, about the ſize of an ordinary pea, 
irregularly round, and ſometimes of the figure of a 
pine-apple, ſituated behind the thalami nervorum opti- 
corum above the tubercula quadrigemina. It is fixed 
like a ſmall button to the lower part of the thalami by 
two very white medullary pedunculi, which at the gland 
are very near each other, but feparate almoſt tranſ- 
verſely toward the thalami. 

It ſeems to be moſtly of a cortical ſubſtance, except 
near the ſootſtalks, where it is ſomewhat medullary. 
The footſtalks are ſometimes double, as if they belong- 
ed to the two anterior tubercles. This body adheres 
very cloſe to the plexvs choroides, by which it is co- 
vered, as we ſhall ſee hereafter ; and it therefore re- 
quires ſome dexterity to ſeparate it from the glandula, 
without altering its fituation or breaking the pedunculi. 
This gland has been often found to contain gravel. Be- 
low the glandula pinealis there is a medullary tranſverſe 
cord, called the poſterior commiſſure of the hemiſpheres of 
the cerebrum. 

* Immediately under the union or beginning of the 
thalami nervorum opticorum, lies a particular cavity, 
called the third ventricle of the cerebrum. This cavity 
communicates at its upper and fore-part with the paſ- 
iage between the two lateral ventricles, and ſends down 
from its under and fore part a paſſage through __ in- 
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fundibulum. It opens backwards into the paſſage called 
ter ad quartum ventriculum.“ 

Infundibulum. Between the baſis of the anterior pillar 
of the fornix, and the anterior part of the union of 
the optic thalami, lies a ſmall medullary canal, na- 
med infundibulum. It runs down towards the baſis of 
the cerebrum, contracting gradually, and terminates in 
a {traight courſe by a ſmall membranous canal, in a 
ſoftiſh body fituated in the fella turcica, named glan- 
Hula pituitaria. 

Plexus choroides. The plexus choroides is a very fine 
vaſcular texture, conſiſting of a great number of arte- 
rial and venal ramifications, partly collected in two 
looſe faſciculi, which lie on each lateral ventricle, and 
partly expanded over the neighbouring parts, and co- 
vering in a particular manner the thalami nervorum 
opticorum, clandula pinealis, tubercula quadrigemina, 
and the other adſ c nt parts both of the cerebrum and 
cerebellum, to oli which it adheres. 

In each lateral portion of this plexus we obſerve a 
venal trunk; the ramifications of which are ſpread 
through the whole extent of the two portions. Near 
the glandula pinealis theſe two trunks approach each 
other; and uniting behind that gland, they open into 
the torcular or fourth ſinus of the dura mater. When 
we blow into one of theſe trunks toward the plexus, 
the air paſſes into all its ramifications; and in ſome 
ſubjects, theſe two veins form one trunk which opens 
into the ſinus. 

The ventricular or looſe portions of the plexus often 
appear to contain a great number of tubercles like 
glands; which in the natural ſtate are extremely ſmall, 
but grow bigger in diſeaſes. To be able to examine 
them as we ought, the looſe portions mult be made to 
{wim in clear water, and be there carefully expanded. 
Then, by the help of a microſcope, we will ſee theſe tu- 
Dercies in the natural ſtate, like ſmall ſolliculi or little 

bags morę or leſs flatted. 


Beſides 
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Beſides this vaſcular web or plexus of the ſeptum lu- 
cidum, the ſides of the fornix, of the eminences, ven- 
tricles, canals, and infundibulum, are all covered by a 
very fine membrane, in which, by injections or in- 
flammations, we diſcover a great number of very fine 
veſſels. This membrane is in a manner a continua- 
tion of the plexus, and that ſeems to be a detachment 
from the pia mater. By the ſame means we likewiſe 
diſcover an extremely thin membrane on the inſides of 
the duplicature of the ſeptum, though, in ſome ſub- 
jets, theſe ſides touch each other. 

Glandula pituitaria. The pituitary gland is a ſmall 
ſpungy body lodged in the ſella turcica, between 
the ſphenoidal folds of the dura mater. It is of a ſin- 
gular kind of ſubſtance, which ſeems to be neither me- 
dullary nor glandular. On the outhde it is partly 
greyiſh and partly reddiſh, and white within. It is 
tranſverſely oval or oblong ; and on the lower part, in 
ſome ſubjects, it is divided by a ſmall notch into two 
lobes, like a kidney-bean. It is covered by the pia ma- 
ter as by a bag, the opening of which is the extremity 
of the infundibulum; and it is ſurrounded by the ſmall 
circular ſinuſes which communicate with the ſinus ca- 
vernoſi. 


$ 4. Cerebellum. 


Situation and figure. Tu cerebellum is contained 
under the tranſverſe ſeptum of the dura mater. It is 
broader laterally than on the fore or backſides, flatted 
on the upper ſide, and gently inclined both ways, an- 
{werable to the ſeptum, which ſerves it as a kind of tent 
or ceiling. On the lower fide it is rounder ; and on the 
back- ſide it is divided into two lobes, ſeparated by the 
occipital ſeptum of the dura mater. 

Structure. It is made up, like the cerebrum, of two 
ſubſtances, but it has no circumvolutions on its ſurface. 
Its ſulci are pretty deep, and diſpoſed in ſuch a manner 

| | as 
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as to form thin flat ſtrata, more or leſs horizontal, be- 
tween which the internal lamina of the pia mater in- 
ſinuates itſelf by a number of ſepta equal to that of the 
ſtrata. 

Under the tranſverſe ſeptum, it is covered by a vaſ- 
cular texture, which communicates with the plexus 
choroides. It has two middle eminences called apen- 
dices vermiformes; one anterior and ſuperior, which is 
turned forward; the other poſterior and inferior, which 
goes backward. There are likewiſe two lateral appen- 
dices, both turned outward. They are termed vermi- 
Formes, from their reſemblance to a large portion of an 
earth- worm. 

Beſides the diviſion of the cerebellum into lateral 
portions, or into two lobes, each of theſe lobes ſeems 
to be hkewiſe ſubdivided into three protuberanees, one 
anterior, one middle or lateral, and one poſterior : but 
they are not in all ſubjects equally diſtinguiſhed either 
by their convexity or limits; but they may always be 
diſtinguiſhed by the direction of their ſtrata, thoſe of 
the nuddle and anterior protuberance being leſs tranſ- 
verſe than the poſterior. 

Fourth vemtricle. When we ſeparate the two lateral 
portions or lobes, having firſt made a pretty deep inci- 
ſion, we diſcover, firſt of all, the poſterior portion of 
the medulla oblongata, of which hereafter; and in the 
polterior ſurface of this portion, from the tubercula 
quadrigemina, all the way to the poſterior noteh in the 
body of the cerebellum, and a little below that notch, 
we obſerve an oblong cavity which terminates back- 
ward like the point of a writing pen. This cavity is 
what is called the fourth ventricle “ Hence the under 
end of it is called calamus ſeriptorits.” 

At the beginning of this cavity we meet with a thin 


medullary lamina, which is looked upon as a valve be- 


tween that canal and the fourth ventricle. A little be- 
hind this lamina, the cavity grows wider towards both 


ſides, and then contracts again to its firſt ſize. 1 g 
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lined interiorly by a thin membrane, and ſeems often 
to be diſtinguiſhed into two lateral parts, by a kind of 
ſmall groove, from the valvular lamina to the point of 
the calamus ſcriptorius. | 

This membrane is a continuation of that part of 
the pia mater which lines the ſmall canal, the third 
ventricle, infundibulum, and the two great ventricles. 
To be able to ſee the fourth ventricle in its natural 
ſtate, in which it is narroweſt, it muſt be laid open 
while the cerebellum remains in the cranium; and in 
order to that, the os occipitis muſt be ſawed very low 
down. | 

On each ſide of this ventricle, the medullary ſub- 
ſtance forms a trunk which expands itſelf in form of la- 
minz through the cortical ſtrata, We diſcover theſe 
medullary laminæ according to their breadth, by cut- 
ting the cerebellum in ſlices almoſt parallel to the baſis 
of the cerebrum ; but if we cut one lobe of the cere- 
bellum vertically from above downward, the medullary 
ſubſtance will appear to be diſperſed in ramifications. 
through the cortical ſubſtance. Theſe ramifications 
have been named arbor vitæ, and the two trunks from 
whence theſe different laminæ ariſe are called pedunculi 


cerebelli. 


We cannot go on with the deſcription of the other 
middle parts of the baſis of the cerebellum, before that 
of the middle parts of the baſis of the cerebrum; be- 
cauſe theſe two kinds of parts are united, and jointly 
form the medulla oblongata. I ſhall only add here, 
that the ftrata of both fubſtances of the cerebellum are 
not always of the ſame extent in the ſame portions or 
protuberances of each lobe. This appears merely by 
viewing the convex or outer ſurface of the cerebellum; 
for there we ſee, at different diſtances, ſome cortical 
itrata thorter than others, and likewife that the extre- 
mities of the ſhort ſtrata diminiſh gradually in thicknefs 
till they are quite loſt between two long ones. 

If we make a ſmall hole in the external lamina od | 

the 
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the pia mater over one of the lobes of the cerebellum, 
without touching the inner lamina, and then blow into 
the cellular ſubſtance, by which theſe two laminæ are 
connected, through a ſmall pipe introduced into the 
hole; the air will gradually {ſwell that ſubſtance, and 
ſeparate the ſtrata more or leſs equally from each other 
through their whole extent; and we will ſee at the 
fame time the diſpoſition of all the membranous ſepta 
or duplicatures of the internal lamina of the pia mater, 
with the numerous diſtribution of the fine blood-veſlels 
which run upon it, cfpecially after a lucky injection, 
or in an inflammatory ſtate of theſe membranes. 


5 5. Medulla cblongata. 


Tres medulla oblongata is a medullary ſubſtance, ſi- 
tuated from betore backward in the middle yart of the 
bales of the cerebrum and cerebellum, without any diſ- 
continuation, between the lateral parts of both theſe 
baſes: and therefore it may be looked upon as one 
middle medullary baſis common to both cerebrum and 
cerebellum, by the reciprocal continuity of their me- 
dullary ſubſtances, through the great notch in the tranſ- 
verſe {ſeptum of the dura mater; which common baſis 
lies immediately on that portion of the dura mater 
which lines the baſis of the cranium. The medulla 
oblongata is therefore juitly eſtcemed to be a third ge- 
neral part of the whole mals of the brain, or as the 
common production or united elongation of the whole 
medullary ſubſtance of the cerebrum and cerebellum, 

It is extremely difficult, if not altogether impoſſible, 
to examine or demonſtratèe it as we ought, in its natu— 
ral ſituation; but we are obliged to do both on a brain 
inverted. 

The lower ſide of the medulla oblongata, in an in- 
verted ſituation, preſents to our view ſeveral parts, 
which are in general either medullary productions, 
trunks of nerves, or trunks oi blood-yvcllels. 

The 
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The chief medullary productions are theſe; the large 
or anterior branches of the medulla oblongata, which 
have likewiſe been named crura anteriora, femora and 
brachia medullæ oblongatæ, and pedunculi cerebri: the 
tranſverſe protuberance, called likewiſe proceſſus annu- 
laris or pons Varolii: the ſmall or poſterior branches, 
called pedunculi cerebelli, or erura poſteriora medullæ ob- 
longate : the extremity or cauda of the medulla oblon- 
gata, with two pairs of tubercles; one of which 1s na- 
med corpora olivaria, the other corpora pyramidalia ; 
and to all theſe productions we mult add a production 
of the infundibulum and two medullary papillæ. 

The great branches of the medulla oblongata are two 
very conſiderable medullary faſciculi; the anterior ex- 
tremities of which are ſeparated, and the poſterior uni- 
ted, ſo that, taken together, they ſomewhat repreſent a 
Roman V. Theſe faſciculi are flat, much broader be- 
fore than behind; their ſurfaces being compoſed of ſe- 
veral longitudinal and diſtinctly prominent medullary 
fibres. Their anterior extremitics ſeem to be loſt at 
the lower part of the corpora ſtriata; and it is for that 
reaſon that they are looked upon as the pedunculi of 
the cerebrum. | 

The tranſverſe annular, or rather ſemi-annular, pro- 
tuberance, is a medullary production, which ſeems at 
firſt ſight to ſurround the poſterior extremities of the 
great branches; but the medullary ſubſtance of this 
protuberance is in reality intimately mixed with that of 
the two former. Varolius, an ancient Italian author, 
viewing thoſe parts in an inverted ſituation, compared 
the two branches to two rivers, and the protuberance 
to a bridge over them both ; and from thence it has the 
name of pons Varolii. Its ſurface is tranſverſely ſtreak- 
ed; and it is divided into two lateral parts by a very 
narrow longitudinal depreſſion, which does not pene- 
trate into its ſubſtance. 

The ſmall branches of the medulla oblongata are la- 
teral productions of the tranſverſe protuberance, which 
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by their roots ſeem to encompaſs that medullary portion 
in which the fourth ventricle or calamus ſcriptorius is 
formed. They form in the lobes of the cerebellum, on 
each ſide, theſe medullary expanſions, a vertical ſection 
of which ſhows the white ramifications commonly call- 
ed arber vite ; and they may be jultly enough ſtyled 
pedlunculi cerebelli. 

The extremity is no more than the medulla oblon- 
gata contracted in its paſſage backward to the anterior 
edge of the foramen magnum of the os occipitis, where 
It terminates in the medulla ſpinalis; and in this part of 
it ſeveral things are to be taken notice of. We ſee firit 
of all, four eminences, two named corpora olivaria, and 
the other two corpora pyramidalia. lmmediately after- 
wards, it is divided into two latcral portions by two nar- 
row grooves, one on the upper ſide, the other on the 
lower. They both run into the ſubſtance of the medulla, 
as between two cylinders, flatted on that ſide by which 
they are joined together, | 
When we ſeparate theſe ridges with the fingers, we 
obſerve a crucial intertexture of ſeveral ſmall medul- 
lary cords, which go obliquely from the ſubſtance 
of one lateral portion into the ſubſtance of the other. 
M. Petit, member of the royal academy of ſcien— 
ces, and doctor of phyſic, is the author of this difco- 
very, by wuich we are enabled to explain ſeveral phæ- 


nomena both in phyſiology and pathology ; of which in 


another place. 

The corpora olivaria and pyramidalia are whitiſh emi- 
nences ſituated longitndinally near each other on the 
I>wer fide of the extremity or cauda, immediately 
behind the tranſverſe or annular piotuberances, The 
corpora oliveria are in the midule, fo that the inter- 
itice between them, which is only a kind of ſuperfictal 
groove, anſwers to the inferior groove ot che following 
portion, | 

The corpora pyramidalia are two lateral eminence: 
depending ou the olivaria, Willis gave the name of 
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pyramidalia to what I have called olivaria, after the late 
M. Duverney in his treatiſe of the organ of hearing. 
Theſe four eminences are ſituated on the lower half of 
the medulla ; which obſervation I here repeat, to make 
it be remembered, that, in all the figures and demon- 
| ſtrations, theſe parts are repreſented as ſuperior, which 
in their natural ſituation are inferior. Thus theſe emi- 
nences are under the fourth ventricle, and under the N 
dunculi cerebelli. 

'The tubercula mammillaria, which are fituated very 
near the production of the infundibulum, have been 
taken for glands ; probably becauſe of their greyiſh in- 
ner ſubſtance, which, however, does not ſeem to be 
difterent. from that of ſeveral other eminences of the 
medulla oblongata. And for that reaſon I chooſe rather 
to call them, from their figure, tubercula maminillaria, 
than papille medullares. 

Theſe tubercles ſeem to have ſome immediate rela- 
tion to the roots or baſes of the anterior pillar of the 
fornix ; ſo that they might be named, as M. Santorini 
has done, the bulbs of theſe roots, though they apprar 
to be likewiſe partly a continuation of other portions 
of the cortical and medullary ſubſtance, of a particular 
kcxure. 

The beak or tube of the infundibulum is a very thin 
production from the ſides of that cavity; and it is 
ſtrengthened by a particular coat given to it by the pia 
mater. It is bent a little from behind forward, toward 
the glandula pincalis, and afterwards expands again 
round this gland, 

The membrana arachnoidus, or external lamina of 
the pia mater, appears to be very diſtinctly ſeparated from 
the internal ER in the interſtices between all theſe 
eminences on the lower ſide of the medulla oblongata, 
without any viſible cellular ſubſtance between them. 
The internal lamina adheres much more to the ſurface 
of theſe interſtices than to that of the eminences. The 

external lamina is as it were bnoyed up by the eminen- | 
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ces, and equally ſtretched between their moſt promi- 
nent parts, to which it ſticks very cloſe; and in this re- 
ſpect, the roots or great cornua of the optic nerves may 
be joined to theſe eminences. 

We mult obferve in general concerning the eminen- 
ces of the medulla oblongata, that thoſe which are me- 
dullary on their outſides or ſurfaces, are interiorly ei- 
ther entirely cortical, or partly cortical and part- 
ly medullary, or formed by a ſingular mixture of theſe 
two ſubſtances, which ſtill remains to be unfolded, as 
well as many other particularities obſervable in exami- 
ning the internal ſtructure of the brain. 

From this common portion of the cerebrum and ce- 
rebellum, ariſe almoſt all the nerves which go out of 
the cranium, through the different foramina by which 
its baſis is perforated. It likewiſe produces the medul- 
la ſpinalis, which is no more than a common elonga- 
tion of the cerebrum and cerebellum, and of their dif- 
ferent ſubſtances; and therefore the medulla oblon- 
gata may juſtly be ſaid to be the firſt origin or primi- 
tive ſource of all the nerves which go out through the 
ſpina dorſi, and conſequently of all the nerves of the 
human body. 


$6. Medulla ſpinalis. 


Tux medulla ſpinalis is only an elongation of the ex- 
tremity of the medulla oblongata; and it has its name 
from its being contained in the bony canal of the ſpina 
dorſi. It is conſequently a continuation or common 
appendix of the cerebrum and cerebellum, as well be- 
caule of the two ſubſtances of which it is compo- 
ſed, as becauſe of the membranes by which it is in- 
veſted. | | 

In the deſcription of the freſh bones, I mentioned a 
Iizamentary tube which lines the inner ſurface of this 
bony canal from the great occipital foramen to the os 


lacrum, repreſenting a very long flexible my. 
| ike. 


Chap. I. AND ITS APPENDAGES, 6t 


likewiſe mentioned the yellowiſh and very elaſtic liga- 
ments that lie in the great poſterior notches of all 
the vertebra, and adhere very cloſely to the ligamen- 
tary tube. 

The dura mater, after it has lined the' whole in- 
ternal ſurface of the cranium, goes out by the foramen 
magnum occipitis; and forms a kind of funnel, in its 
progreſs downward, through the bony canal of the ver- 
tebræ. As it goes out at the occipital hole, it joins the 
beginning of the ligamentary funnel already mention- 
ed, and adheres very ſtrongly to it. That portion of 
the pericranium which terminates exteriorly at the edge 
of the great foramen, joins the funnel likewife ; which 
by allftheſe ſucceſſions becomes very ſtrong, and capable 
of reſiſting the greateſt violences. 

This adhefion of the dura mater to the ligamentary 
funnel is gradually diſcontinued below the firſt verte- 
bra; and from thence the dura mater forms a ſeparate 
tube, which runs down in the bony canal all the way 
to the os ſacrum, the capacity of it anſwering to that of 
the canal; but it does not adhere cloſely to the ſides, as 
it does to that of the cranium. It is ſurrounded by a 
Nimy-ſubftance, which, near the lower end of the ca- 
nal, reſembles fat. 

The ſpinal marrow is made up of a cortical and me- 
dullary ſubſtance, as the cerebrum and cerebellum ; but 
with this difference, that the aſh-coloured ſubſtance lies 
within the other; and in a tranſverſe ſection of this me- 
dulla the inner ſubſtance is “ ſomewhat of an oblong 
form, but has its des bent inwards.” 

The body of the medulla ſpinalis runs down all the 
way to the firſt vertebra of the loins, where it termi- 
nates in a point, The ſize of it is proportionable to that 
of the bony canal, fo that it is larger in the vertebra of 
the neck than thoſe of the back. It is a little flatted on 
the fore and back ſides; ſo that we may diſtinguiſh in 
it two ſides, one anterior, the other poſterior, and two 
edges. It is libewiſe in a manner divided into two la- 
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teral halves by a groove, which runs along the middle 
of each ſide, being a continuation of thoſe in the ex- 
tremity of the medulla oblongata. 

Each lateral portion ſends off from both the fore and 
back. ſides. between the grooves and the edges, at 
different diſtances, flat faſciculi of nervous filaments 
turned toward the neareſt edge. The anterior and 
poſterior faſciculi having got a little beyond the edge ct 
the medulla, unite in pairs, and form on each fide a 
kind of knots called ganglions by anatomiſts, each of 
which produces a nervous trunk. Theſe ganglions are 
made up of a mixture of cortical and medullary ſub- 
ſtance, accompanied by a great number of ſmall blood- 
veſlels. | | 

The dura mater which inveſts the medulla, ſends out 
on each fide the fame number of vagina, as there are 
ganglious and nervous trunks. Theſe vaginz are pro- 
ductions of the external lamina ; the internal lamina, 
which is very {mooih and poliſhed on the inſide, being 
periorated by two {mall holes very near each other, 
where cach vagina goes off, through which holes the 
extremities of each anterior and poſterior faſciculus are 
tranſmitted ; and immediately after their paſſage through 
the internal lamina, they unite. 

The triangular ſpaces left between the anterior and po- 
ſterior faſciculi and edge of the medulla, are filled from 
one extremity to the other by an indented ligament, 
very thin and ſhining, having the ſame number of in- 
dentations as there are pairs of faſciculi. It is fixed at 
different diſtances to the edge of the medulla, from 
whence it ſends filaments to the internal lamina of the 
dura mater, by which the anterior faſciculi are diſtin- 
guiſhed from the poſterior. 

The membrana arachnoides is here very diſtinct from 
the internal lamina of the pia mater: ſo that, by blow- 
ing through a hole made in the arachnoides, it will 
well from one end to the other, like a tranſparent gut. 
The internal lamina, called in this place ſimply the prg 
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mater, adheres very cloſely to the medulla ſpinalis, and 
ſends many productions and ſepta through its ſub- 
ſtance, When we blow through a hole made in the pia 
mater, through the ſubſtance of one lateral portion oft 
the medulla, the air penetrates through the whole, and 
the pia mater, which covers the other lateral portion, is 
ſeparated from it. 

The membrana arachnoides adheres here more cloſe- 
ly to the pia mater at the lower than at the upper part, 
being in a manner ſuſpended by the indented ligament 
which runs along both edges of the medulla, and is fix- 
ed by a filament to the internal lamina of the dura ma- 
ter in each interſtice between the nervous faſciculi, as 
has been already ſaid. It alſo gives oft elongations in 
the ſame manner as the dura mater to each nervous 
trunk or rope, as we ſhall ſce hereatter. 


97. The Nerves of the Brain and Spinal Marrow, from their 
origin to their going cut of the Cranium and Spine. 


We ſhall afterward find, that the nerves ariſe either 
from the brain, medulla oblongata, or ſpinalis; that they 
o out in faſciculi diſpoſed in pairs; that then pairs are 
reckoned to belong to belong to the brain and medulla 
oblongata, of which nine go out through the foramina 
of the cranium, and the tenth ariſes from the extremi- 
ty of this medulla as it pafles through the great occipi- 
tal hole; and laſtly, that about 3o pairs are reckoned to 
belong to the medulla ſpinalis, of which ſeven pals 
through the lateral notches of the vertebrae cervicis, 
twelve through thoſe of the back, five through thoſe 
of the loins, and five or ſix through the anterior holes 
of the os facrum, and one at the ſides ol the os coc- 
cygis. 

My deſign is here principally to mention ſome parti- 
cular obſervations about the nerves, while they remain 
within the cranium; the reſt of the courſe through the 
whole body ſhall be afterward ſufficiently deſcribed. 
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Nerves of the medulla oblongata. The firſt pair of 


| Nerves that ariſe from the medulla oblongata are the ol- 


factory, anciently called proceſſus mammullares. Theſe 
are two very flat and ſoft medullary ropes, each arifin 
firſt by medullary fibres from the outſide of the lower 


Part of the corpora ſtriata, between the anterior and 


middle lobe, on each fide of the cerebrum, and after- 
wards by another filament more internally, and by a 
third, which is more poſterior and very long. They run 
under the anterior lobes of the cerebrum, being lodged 
in two ſuperficial grooves in the bafis of held lobes, 
and lying immediately on the dura mater, from the cli- 
noide apophyſes to the os ethmoides. 

They are firſt of all conſiderably incurvated from 
without wards or toward each other, and having 
reached near the back-ſide of the os ethmoides, they run 
for a ſmall ſpace parallel to and at ſome diſtance from 
each other. Backward they are very thin ; but they 
gradually increaſe in bulk in their courſe forward, to- 
ward each fide of the criſta of the ethmoidal bone, 
where they terminate in elongated papillæ, the ſubſtance 
of which appears to be ſofter and lefs white than that of 
the ropes. 

Theſe papillæ lie on the two ſides of the lamina cri- 
broſa, and ſend down a nervous filament into each hole 
of that lamina. At the ſame place, the dura mater fends 
oft the ſame number of vaginz which inveſt and accom- 
pany the nervous filaments and their ramifications on 
the internal parts of the noſe. 

I have already related the origin of the ſecond pair, 
or optic nerves, from the eminences called thalam ner- 
vortm opticorum 5 and I have deſcribed their great cur- 
vature, and traced them all the way to their re-union, 
which happens immediately before the ſuperior part of 


the glandula pituitaria, and conſequently before the 
beak or production of the infundibulum. The internal 
carotids run upon the outſides of theſe nerves, imme- 


diately 
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diately after their union, and before they paſs thro? the 
foramina optica. 

Beſides their origin from the optic thalami, theſe 
nerves have likewiſe a kind of communication with the 
tubercula quadrigemina anteriora by very fine filaments, 
one extremity of which is loſt in the tubercles, 
the other in the roots of the great arches or bodies of 
the optic nerves. The internal ſtructure of theſe nerves 
ſeems to change at their entrance into the optic holes, 
as we ſhall fee in another place. 5 

The union of theſe nerves by the ſmall curvatures of 
their cornua, is very difficult to be unfolded in human 
bodies. This union is commonly found to be very 
cloſe: but, in ſome ſubjects, it ſeems to be no more 
than a ſtrong adheſion; in others, to be partly made by 
an interſection or croſſing of fibres. They have been 
found quite ſeparate; and in other ſubjects one of them 
has been obſerved to be very much altered both in ſize 
and colour through its whole paſſage, the other remain- 
ing in its natural ſtate. | | 

The third pair, called nervi motores, oculi communes, 
oculares communes, and oculo- muſculares, ariſe from the 
union of the anterior edge of the great tranſverſe pro- 
tuberance, with the two great branches of the medulla 
oblongata. They pierce the dura mater behind the 
lateral parts of the poſterior apophyſis of the ſella ſphe- 
noidalis, and paſs afterwards each in the neighbouring 
ſinus cavernoſi, by the fide of the carotid artery, and 
all the way to the broad portion of the ſuperior or- 
bitary fiſſure, where they are divided in the manner 
to be afterward deſcribed. 

The fourth pair, called nervi trochleares, muſculares 
obliqui ſuperiores, and molt commonly pathetici, are very 
ſmall and tender, and, in proportion, very long. They 
ariſe each behind the tubercula quadrigemina, and from 
the lateral part of the valviform expanſion at the entry 
of the fourth ventricle. From thence they take their 
courſe forward all the way to the edge of the anterior 
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_ extremities of the tranſverſe ſinus, where on each ſide 


they enter the duplicature of the dura mater, and ad- 
vancing into the ſinus cavernoſi, they accompany the 
third pair to the ſuperior orbitary fiſſure. 

The fifth pair, called nervi innominati, or trigemini, 
are at firſt large trunks arifing chiefly from the lateral 
and poſterior parts of the great tranſverſe protuberance, 
and a little from the corpora olivaria and pyramidalia. 
They run down obliquely forward on the extremity of 
the upper or anterior ſide of the apophyſis petroſo, very 
near the ſide of the ſella ſphenoidalis, where they enter 
the duplicature of the dura mater and ſinus cavernoſi. 

At their entry into the ſinus, they form a kind of flat 
irregular ganglion, from which ſome filaments are ſent 
off to the dura mater; and immediately afterward, each 
of them is divided | into three great branches, one ſupe- 
rior or anterior, one middle, and one inferior or poſte- 
rior. The firſt branch, which may be termed ocularis 
or ephthalmicus, accompanies the nerves of the third 
and fourth pairs, to the ſuperior or orbitary fiſſure, 
The ſecond, called maxillaris ſuperior, goes out by the 
ſuperior maxillary hole; and the third, named maxl- 
laris inferior, by tic inferior maxillary hole. As the 
great trunk ot this nerve runs down, it perforates the 
membrana arachnoides, which at this place forms a kind 
of cieling. 

The fixth pair, named motores oculorum externt, ocu- 


lares or opthalmict externt, and oculo-muſculares externt, 


are ſmall nerves, but {till not lo ſmall as the fourth pair; 
and I have ſometimes fourd them double. They ariſe 
partly from the oblong inferior eminences, immediate- 
ly behind the tranſverſe protuberance, and partly from 
this protuberance; and paſſing immediately under it, 
they pierce the dura mater behind the occipital ſym- 
phyſis of the ſphenoidal bone. 

They run on each fide in the duplicature of the du- 
ra mater to the cavernous ſinus ; and having entered 
that ſinus, each of them accompanies the firſt branch 
0! 
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of the fifth pair to the ſuperior orbitary fiſſure, In this 


courſe they communicate with the firſt branch juſt men- 
tioned, and are increaſed on the Tore-part by a filament 
or two, which ariſe from the great ſympathetic nerve, 
and run up with the carotid. - 

Ihe ſeventh pair, named auditorn, ariſe from the la- 
teral and poſterior part of the tranſverſe protuberance, 
near the pedunculi of the cerebellum, by two cords, 
one ſmall and ſolid, the other large and ſoft, which 
from thence is called portio mollis, and the firſt, portig 
dura, or, as I have named it, nervus ſympatheticus mi- 
nimus. The two nerves on each ſide accompany each 
other very cloſely, all the way to the internal foramen 
auditorium. | 


The eighth pair, named par vagum, nervi vagi, or 


ſympathetici medii, ariſe from the poſterior extremities 


of the large branches or crura of the medulla oblonga- 
ta, from the tranſverſe protuberance, and from the an- 
terior part of the inferior oblong eminences behind the 
tranſverſe protuberances, by numerous filaments, which 
all together make a broad band on each ſide, which runs 
toward the foramen lacrum, where it pierces the dura 
mater, and goes out through the anterior part of that 
hole, having been firſt joined by a nervous portion that 
runs up from the medulla ſpinalis through the great oc- 
cipital foramen by the name of nervus acceſſorius octavi 
paris, or nervus ſpinalts. This additional nerve goes 
out with that of the eighth pair through the foramen la- 
cerum, lying behind it, but diſtinguiſhed from it by a 
membranous ſeptum, 

The ninth pair, called nervi hypogloſſi externi, hypo- 
gleffi majores, and commonly gu/tatorii, ariſe each from 
the lateral part of the extremity of the medulla oblon- 
gata, between the oblong inferior eminences, by ſeveral 
filaments, which uniting together, form commonly two 
tmall ropes on each fide, which pierce the dura mater 
ſcparately, and preſently afterwards form one rope, 


which 
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which goes out of the cranium through the anterior 
condyloide hole. 

The tenth pair, called nervi ſub- occipitales, ariſe under 
the ninth pair, chiefly from the anterior and a little 
from the lateral part of the extremity of the medulla 
oblongata, oppoſite to the poſterior part of the condy- 
loide apophyſis of the occipital bene, by a ſingle plane 
or faſciculus of ſmall filaments which pierce the dura 
mater directly from within outward, at the fame place 
where the vertebral arteries perforate it from without 
inwards. 

Nerves of the medulla ſpinalis. The nerves formed by 
the lateral union of the anterior and poſterior filaments 
of the medula ſpinalis, go out of the bony canal of the 
ſpina dorſi, toward each ſide, through the interverte- 
bral holes, through the anterior holes of the os ſacrum, 
and the lateral notches of the os coccygis ; and from 
thence they have the general name of nervi vertebrales. 
They are divided in the ſame manner as the vertebrxe, 
into ſeven pair of cervical nerves, twelve pair of dorſal, 
five pair of lumbar, and five or ſix pair of nervi ſacri. 

I begin the enumeration of the vertebral nerves by 
thoſe which go out between the firſt and ſecond verte- 
brz ; and the ſituation of the dorſal or coſtal nerves, 
which are true intercoſtals, determined me to this diſ- 
poſition, the firſt pair of theſe nerves paſſing between 
the firſt and ſecond true ribs. 

As the ſpinal marrow which furniſhes all theſe nerves 
ſeldom goes lower than the firſt or ſecond vertebra of 
the loins, the ſituation of the faſciculi of nervous fila- 
ments mult be different from that of the holes through 
which they paſs; and ſeveral of theſe faſciculi, both 
anterior and poſterior, muſt be longer than the reſt. 
This we find from experience to be the caſe in the fol- 
lowing manner. 

The faſciculi of nervous filaments of the medulla ſpi- 
nalis, which produce the cervical nerves, run more or 
leſs tranſverſely toward each fide from their Wr to 
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their paſſage through the intervertebral holes. The 
faſciculi which form the dorſal nerves run a little ob- 
tiquely downward from their origin to the intervertebral 
holes; and thoſe which form the lumbar nerves run 
down more and more longitudinally from the medulla 
to the holes by which they go out. | 

Therefore the cervical faſciculi are very ſhort in the 
fpinal canal; the dorſal faſciculi are longer, and the 
faſciculi from the loins and os facrum very long. It 
muſt likewiſe be obſerved, that the faſciculi of the four 
loweſt pairs of the ceryical nerves, and firſt pair of the 
dorſal nerves, are broader and more compounded than 
the following, becauſe the brachial nerves are a conti- 
nuation of theſe. The filaments belonging to the lum- 
bar nerves, and thoſe of the os ſacrum, are likewife 
very broad, and made up of numerous filaments, as be- 
ing the roots of the large nerves which go to the lower 
extremities. The dorſal filaments are very ſmall, 

The cervical and lumbar faſciculi are not only broad- 
er and made up of more filaments than the dorſal, but 
alſo ſituated much cloſer to each other, the lumbar faſ- 
ciculi being ſtill more ſo than the cervical ; whereas in 
the dorſal, a conſiderable interſtice 1s left between the 
faſciculi. 

Theſe lumbar faſciculi, from their origin to the ex- 
tremity of the os ſacrum, form, through the whole ca- 
nal of the lumbar vertebræ and of the os ſacrum, a 
large bundle of nervous ropes, called by anatomiſts 
cauda equina, becauſe of ſome reſemblance which it 
bears to a horſe's tail, efpecially when taken out of the 
canal, and extended in clear water. 

Though the medulla ſpinalis ends at the firſt vertebra 
of the loins, the vagina of the dura mater by which it 
is inveſted, is continued through the reſt of the bony 
canal all the way to the extremity of the os ſacrum, 
and involves the great bundle or cauda equina, the 
cords of which pierce it on each fide ngarly oppoſite to 
the places where they paſs thiough the intervertebral 
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holes, and the anterior holes of the os ſacrum, almoſt 
in the ſame manner as was ſaid above in deſcribmg the 
general formation of the vertebral nerves. 

This vagina of the dura mater being ſeparated from 
the canal of the vertebra, and the lateral elongations 
which ſerve for particular vaginæ to the cords being 
cut off, it preſently ſhrinks up and contracts in the ſame 
manner as all the other elaſtic parts of the human bo- 
dy; for inſtance, as an artery does when cut tranſ- 
verſely ſoon after death. Therefore its true length 
mult be taken while it is in /itu, and likewiſe the true 
ſituation of the lateral elongations. 

From all this a concluſion may be drawn of great 
1mportance, not only in anatomical and philoſophical 
inquiries, but alſo for underſtanding local diſeaſes, 
wounds, &c. which is, that when we have occaſion to 
conſider any particular nerves near the vertebræ of the 
back or loins, or near the os ſacrum, we mult remem- 
ber, that in the ſpina dorſi, the origin of theſe nerves 
is not even with their paflage out of the ſpine, but pro- 
portionably higher. It, for inſtance, we inquire about 
any of the loweſt nervi facri near the os coccygis, we 
mult not ſtop at the extremity of the os ſacrum, but 
trace its origin as high as the laſt vertebra of the back, 


or firſt of the loins. 


The membrana arachnoides accompanies the origt- 
nal faſciculi ſeparately, to their paſſage through the la- 
teral elongations of the dura mater, forming a kind of 
duplicature, breaks, or diſcontinuations, between the 
cords which run in the vagina of the dura mater, The 
internal lamina of the pia mater, or the pia mater ſim- 
ply, as it is here reckoned, adheres very cloſely both 
to the faſciculi and filaments of which they are compo- 
ied. 

Among the original productions of the nerves of the 
medulla ſpinalis, we ought ſtill to reckon the formation 
of the nervi acceſſorii of the eighth pair, or of thoſe 


that I call Hnipathetici medii. They ariſe from the la- 
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teral parts of this medulla by ſeveral filaments, about 
the third or fourth vertebræ of the neck, and ſome- 
times lower. And, if my memory does, not fail me, 
1 once traced them to the middle of the back. They 
run up on each ſide between the anterior and poſterior 
ranks of the nervous faſciculi, increafing gradually in 
ſize by the acceſſion of new filaments from the poſte- 
rior faſciculi. | 
Having reached above the firſt vertebra of the neck, 

they have a kind of adheſion or communication with 
the neighbouring ganglions of the nervi ſub-occipitales, 
or thoſe of the tenth pair. Above this adhefion they 
receive two filaments each, from the back-fide of the 
medulla, and afterwards continve their courſe towards 
the great occipital foramen. As they enter the cranium, 
they communicate with the nerves of the ninth and 
tenth pairs; and afterwards they join thoſe of the eighth 
pair, with which they return out of the cranium. 


(8. Bleed -weyers of the brain and bie ſpinalis. 


Arteries. Tr, arteries which ſupply the cerebrum, 
cerebellum, and medulla oblongata, come partly from 
the carotids which enter the cranium through the ca- 
nals in the apophyſes petroſæ of the oſſa tc mporum, 
and partly from the vertebrales which enter by the great 
occipital foramen, and ſend off the art: rize ſpinales into 
the canal of the ſpine for the medulla lodged there. 

All theſe arteries are divided ito ſeveral branches, 
which ſend out a great number of ramificaiions diſtri- 
buted through both ſubſtances of the brain, and thro® 
the whole extent of the pia mater. Ihe dura mater, 
both of the cerebrum and cerebellum, has arteries pe- 
culiar to it, which have been already deſcribed. 

The internal carotid on each ſide enters the cranium 
by the great canalis petroſus, in an angular or winding 
courle, as was obſerved in the deſcription of the ſkele- 
ton. The inner ſurface of this canal is lined by a pro- 
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duction common to the dura mater and inferior pericra- 
nium ; to which the artery adheres only by a looſe fila- 
mentary ſubſtance, in which the plexiform filaments 
run that belong to the great ſympathetic nerve, com- 
monly called the intercoſtal. 

Having paſſed through the bony canal, it imme- 
diately bends upward toward a notch in the ſphenoidal 
bone, and through that notch it enters the cranium, 
Immediately after this, it penetrates the cavernous ſinus 
on the ſide of the ſella ſphenoidalis ; where having 
formed a third curvature, it goes out from it, from 
below, upwards ; and is bent a fourth time round the 
anterior clinoide apophyſis, from before backward. 
By this courſe it is in a manner bathed in the blood of 
the cavernous ſinus, together with the third, fourth, 
fifth, and ſixth pairs of nerves. _ 

After this fourth curvature, the internal carotid ha- 
ving now reached the ſide of the infundibulum, and 
conſequently being very near its fellow, theſe two ar- 
teries communicate ſometimes by a very ſhort tranſ- 
verſe arterial production. At this place each of them, 
<« after ſending a branch through the foramen opticum 
to the eye,” divides into two principal branches, one 
anterior, the other poſterior ; and ſometimes into three, 
in which caſe there is a middle branch between the two 
former. 

The anterior branch runs, firſt of all, forward under 
the baſis of the cerebrum,. ſeparating a little from the 
ſame branch of the other carotid, They approach 
each other again under the interſtice between the two 
olfactory nerves, communicating by a very ſhort ana- 
ſtomoſis, and ſending ſmall twigs to that pair of nerves. 
They afterwards ſeparate, being each divided into two 
or three rami. 

The firſt ramus of the anterior branch goes to the 
anterior lobe of the cerebrum. The ſecond, which 1s 
ſometimes double, is inverted on the corpus calloſum, 


to which it gives ramifications, as alſo to the falx of the 
dure 
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dura mater and middle lobe of the cerebrum. The 
third, which is ſometimes a diſtinct branch, ſometimes 
only an additional ramus to the ſecond, goes to the 
poſterior lobe of the cerebrum. "This third ramus is 
ſometimes ſo conſiderable as to deſerve to be reckoned 
the middle branch of the three principal ones. | 

The poſterior branch communicates firſt of all with 
the vertebral artery of the ſame fide, and then is divi- 
ded into ſeveral] rami on the ſuperſicial circumvolutions 
of the cerebrum, and between theſe circumvolutions all 
the way to their bottom. The anterior and middle 
branches, when there are three, diſtribute the ſame 
kind of ramifications to the circumvolutions, and to 
their interſtices. 

All theſe different ramifications run on the duplica- 
ture of the pia mater, from which they receive a kind 
of additional coats ; and the capillaries being diltributed 
upon it in a reticular manner, do afterwards penetrate 
the cortical and medullary ſubſtance ; in which - laſt 
they terminate inſenſibly. 

The vertebral arteries enter through the great occi- 
pital foramen, having ſirſt pierced on each ſide the 
elongations of the dura mater at the fame place where 


the ſub-occipital nerves, or thoſe of the tenth pair, 


pierce it as they go out; the acteries in this place lying 
above the nerves. 

At their entry into the cranium they ſend each ſeve- 
ral ramifications to the cauda of the medulla oblongata, 
and to the corpora olivaria and pyramidalia : which ra- 
mifications are diſtributed on the ſides of the fourth 
ventricle ; produce the plexus choroides ; are ſpread 
on the whole ſurface of the cerebellum ; infinuate 
themſelves between the ſtrata, always inveſted by the 
duplicature of the pia mater ; and are at length loſt in 
both ſubſtances of the cerebellum. 

Aſterwards the two vertebral arteries turn toward 
each other, for the moſt part immediately under the 


poſterior edge of the great tranſverſe or ſemi- annular 
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protuberance of the medulla oblongata, where they 
unite and form one common trunk. This trunk paſſes 
directly from behind forward, under the middle of the 
great protuberance, and partly in the middle groove of 
the convex ſurface of that protuberance, at the anterior 
edge of which it terminates. 

In its paſſage through the groove, this trunk ſends 
of ſeveral ſmall branches on each ſide, which ſurround 
tranlyerſe) V the lateral portions of the protuberance, 
being partly logged in the ſmall lateral grooves of theſe 
portions, Th dee lateral branches are afterwards diſtri- 
buted to the neighbouring parts of the cerebrum, ce- 
rebellum, and medulla oblongata. 

This common or middle trunk of the vertebral arte- 
ries having reached the edge of the great protuberance, 
is divided again into ſmall branches; each of which 
ſoon communicates with the trunk of the internal caro- 
tid on the ſame fide. Inſtead of this bifurcation, the 
two laſt or moſt antcrior lateral branches fend each 
ſometimes a ſmall branch forward, which form the ana- 
ſtomoſes with the internal carotids. 

The principal arteries of the medulla ſpinalis, called 
commonly arterie ſhinales, are two in number, one 
anterior and one poſterior, ledged in- the grooves by 
which the medulla is divided into lateral portions on 
both ſides. They arile from the vertebral arteries, a 
Httle above the great occipital foramen, where theſe ar- 
teries ſend each a ſmall ramus downward, as ſoon as 
they enter the cranium ; and having got under the ex- 
tremity of the inedulla oblongata, they fend off two 
otner branches backward. 

The firlt two branches uniting ſoon after their origin, 
form the arteria ſpinalis anterior, which runs down 
within the canal of rhe vertebræ along the anterior 
groove of the medulla. The other two ſmall branches 
are inverted on the ſides of the medulla oblongata, and 
from thence running backward, they unite much in the 
tame manner with the firſt two, and form the arteria 
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ſpinalis poſterior, which runs down along the poſterior 
roove of the medulla ſpinalis. 

The two ſpinal arteries, in their courſe downward a- 
long the medulla, ſend off on each fide lateral ramifi- 
cations, by which they frequently communicate with 
each other, and likewiſe with the vertebral arteries of 
the neck, with the intercoſtals, and ſometimes they are 
in a manner ſplit for a little way, and then unite 
again. 

The veins of the cerebrum and cerebellum, &c. may 
in general be looked upon as not only forming the lon- 
gitudinal ſinus of the dura mater, and the two great 
lateral ſinuſes, but alſo all the inferior ſinuſes of that 
membrane; in all which ſinuſes the veins terminate by 
different trunks, in the manner already ſaid in the de- 
ſcription of the great ſuperior ſinus. Their principal 
ramifications accompany all the cortical circumvolu- 
tions of the cerebrum, and directions of the ſtrata of 
the cerebellum, running always in the duplicature of 
the pia mater. The veins of the plexus choroides, in 
general, are of the number of thoſe already men- 
tioned. 

'The veins of the medulla ſpinalis terminate partly in 
the ſuperior extremities of the two vertebral veins, 
partly in the two venal ropes termed /inus venoſi, which 
run down both ways laterally on the anterior convex 
ſide of the production of the dura mater, and form at 
different diſtances reciprocal communications, by ſemi- 
annular arches, as by ſo many ſubordinate ſinuſes. 
The two longitudinal ſinuſes communicate likewiſe in 
their paſſage with the vertebral veins, in the ſame man- 
ner as the neighbouring arteries, 


99. Uſes of the Brain, and of its appendages in general. 


We are obliged to the great Malpighi for the firſt 
and beſt inſtructions concerning the manner of exami- 
ning the ſtructure of the brain, eſpecially that of the 
: 2 two 


76 THE BRAIN, Part VI. 


two ſubſtances of which it is made up, and for putting 
us in a condition to bt able to conjeQture ſomething 
about its uſes. The experiments and obſervations of 
that illuſtrious and faithful ſearcher into nature, having 
been repeated by ſeveral excellent philolophers, and 
confirmed by comparative anatomy, leave us no room 
to doubt that the brain is a ſecretory organ, or, as it is 
called by anatomilts, a gland. 

It is to no purpoſe to diſpute about words, when we 
are agreed as to things themſelves. Anatomiſts have, 
for many years palt, underſtood by the word gland, an 
organ fitted to ſeparate ſome particular fluid from the 
mals of biood, as univerſally as they mean by the word 
muſcle all ſorts of fleſhy fibres capable of contraction; 
and this laſt term might be cavilled at and rejected as 
juſtly as the other. 

The whole matter of ſecretions mult be owned to be 
very obſcure ;. but it is to be hoped that the brain and 
liver will ſome time or other lead us ſo far from the 


knowledge of it, as at leaſt to be able to diſtinguiſh 


truth from falſchood. 

The greyiſh or aſh colour of the cortical ſubſtance is 
not the effect of a particular mixture of red and white; 
at leaſt we have no experiment to prove it. The blood 
indeed gives this ſubſtance a ſlight reddith caſt; but 
the aſh-colour, which ſeems to be the characteriſtic of 
the ſtructure of theſe ſecretory organs, is not owing to 
that. 5 

We learn from M. Ruyſch's anatomical injections, 
that the cortical ſubſtance is chiefly compoſed of veſſels; 
that, by making theſe veſſels ſwim in a clear pellucid li- 
quor, their extremities repreſent an infinite number of 
ſine bruſhes or vaſcular tufts; and that his injection 
fills even the {mallcit filaments of theſe tuſts. He tells 
us likewiſe, that in theſe Jaſt filaments the ſtructure is 
altered; and that by the mechaniſm of this change, the 
functions attributed to glands may be performed. 

But ſtill theſe injections and preparations do not an 
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ravel the myſtery: neither is the exiſtence of theſe pen- 
cils or tufts ſufficiently demonſtrated ; for they are only 
the laſt extremities of the ſmall arteries macerated in 
water, or ſome other liquor, after being injected, and 


then artfully ſeparated from the other cilential parts of 
the organ. 


In the firſt place, they are ſeparated from the venal 


extremities which mult anſwer to theſe tufis, in what 


manner ſoever that be brought about. Secondly, they 
are ſeparated from the membranous filaments of the 
pia mater, which in the natural ſtate tie theſe arterial 
extremities to each other, and give them a ditterent 
diſpoſition from that of tufts or pencils. Thirdly, by 
this ſeparation, the arterial extremitics are ſeparated 
from their connections with the medullary ſubſtance; 
which both experiments and comparative anatomy ſhow 
to be fibrous. 

It is nowiſe ſurpriſing, that theſe capillary extremities, 
thus ſtripped, ſhould float looſely and freely when mo- 
ved in a fluid, and that they ſhould put on the appear- 
ance of pencils or tufts, being in this ſtate only the 
truncated extremities of {mall veſſels. When we con- 
ſider theſe circumſtances attentively, we find ourſelves 
obliged to return to the ſmall glandular bodies and fol- 
liculi, &c. of Malpighi; of which in another place; 
and at the ſame time we mult acknowledge, that 
Ruyſch's fine injections have diſcovered theſe minute 
bodies to be of a vaſcular ſubſtance, the ſtructure of 
which we are ſtill ignorant of. 

In a word, Malpighi has diſcovered the glandular tu- 
bercles and folliculi, without deſtroying their natural 
connections. Ruyſch has diſcovered a conſiderable part 
of their ſtructure by deſtroying their connections. We 
are therefore very much beholden to both theſe illu- 
ſtrious anatomiſts ; and it is only by joining their ob- 
ſervations to each other that we can ever be able to 


form an idea of the ſecretory organs, which will _—_— 
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all the phænomena concerning the different ſecretions 
in the human body. 

The infinite number of theſe ſmall ſecretory cluſters, 
ſtrain or filter the maſs of blood carried to them by the 
numerous ramifications already mentioned, and ſepa- 
rate from it an exceſlively fine fluid; the remaining blood 
being conveyed back by the ſame number of venal ex- 
tremitics into the ſinuſes of the dura mater, and from 
thence into the jugular and vertebral veins. 

This ſubtle fluid, called commonly anmal ſpirit, ner. 
Vous juice, or liquor of the nerves, Is continually forced 
into the medullary fibres of the white portion of the 


cerebrum, cerchellum, medulla oblongata, and me- 


dulla ſpinalis; and, by the intervention of theſe fibres, 
ſupplies and fills the nerves, which are a continuation 
of them. 

All the nervous ropes, as they paſs through the fo- 
ramina of the cranium and vertebra, are accompanicd 
by particular elongations of the pia and dura mater. 
Thoſe of the dura mater ſerve them for vaginæ in their 
paſlage through the bony openings. "Thoſe of the pia 
mater not only accompany and inveſt each nervous 
rope, but allo form internal ſepta between all the fila- 
ments of which each rope conſiſts. It is known from 
many experiments, that the nerves are the primitive or 
original organs of all muſcular motion and of all animal 
ſenſation ; and that theſe two functions depend in ge— 
neral on the brain: but we are ignorant of the nature 
of this dependence, and of the particular uſes of the 
medullary fibres of the nervous fluid, and of the mem- 
branous productions which accompany the fibres and 
Nerves. 

Neither 1s there any thing certain in what has been 
ſaid concerning the defign or particular uſes of the ſu- 
perficial conformation of the cerebrum and cerebellum, 
or of the different configuration of their turnings, Cir- 
cumvolutions, eminences, depreſſions, expanſions, and 

7arious tolds, It may be affirmed in general, that by 
this 
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this ſtructure the extent of the ſecretory organ of the 


nervous fluid is increaſed very conſiderably, and the 
particular functions of each nervous rope diſtinguiſhed, 
and likewiſe their general and reciprocal correſpond- 
ence, both m regard to the exquiſiteneſs of the organs 
of ſenſation, and the activity of the organs of motion. 

The falx of the dura mater hinders one portion of 
the cerebrum from preſſing on the other, when we he 
on one fide. Ihe tranſverſe ſeptum ſerves for a tent 
to the cerebellum, and defends it from a mortal com- 
preſſion, which it muſt otherwiſe be liable to from the 
cerebrum, eſpecially when we walk or jump. 

The ſeptum and productions of the pia mater con- 
nect and {trengthen all the circumvolutions, diviſions, 
and ridges, of the cerebrum, cerebellum, &c. and ſu- 
ſtain, in a general and almoſt incomprehenſible man- 
ner, all the branches and ' ramifications of the blood- 
veſſels, all the medullary filaments, and all the elonga- 
tions and ropes that depend on theſe, 


$10. A Diſſertation on the Anatomy of the Brain, by M.STENO, 
read in the Aſſembly held at MH. TyevEeNoT's Houſe in the 
year 1668. 


GENTLEMEN, 

Inſtead of promiſing that I ſhall ſatisfy your curioſity 
in what relates to the anatomy of the brain, I begin by 
publicly and frankly owning that I know nothing of the 
matter. I wiſh 1 were the only perſon under a neceſſity 
of talking in this manner, becauſe I might in time be- 
come acquainted with what others know ; and it would 
be a great bleſſing to mankind, if this moſt delicate 
Part, and which is liable to ſo many dangerous diſea- 
ſes, were as well underſtood as the generality of anato- 
miſts and philoſophers imagine it to be. In this, few 
imitate the ſincerity of Silvius, who never talks poſi— 
tively concerning the brain, though he has been at more 
Pains about it than any man that I know. The num- 
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ber of thoſe who think every thing eaſy, 1s infinitely the 
greateſt ; and they give us the hiſtory of the brain, and 
diſpoſition of its parts, with the ſame confidence and 
aflurance, as if they had been preſent at the formation 
of this ſurpriſing machine, and had been let into all the 
deſigns ot the great Architect. Though the number of 
theſe poſitive gentlemen may be very great, and though 
I cannot pretend to anſwer for the ſentiments of all the 
reſt, Jam nevertielets very much convinced, that they 
who ſearch tor folid knowledge, will find nothing fatil- 


Factory in all that has been written about the brain. It 


very certain that it is the principal organ of the ſoul, 
and the inſtrument by which it works very wondertul 
effects. The foul, which imagines it can penetrate into 
every thing without it, and that nothing in the world 
can ſet bounds to its knowledge, is nevertheleſs utterly 
at a loſs to deſcribe its own habitation, and is no where 


more to {ck than at home. We need only view a diſ- 


ſection of that large maſs the brain, to have ground to 
bewail our ignorance. On the very ſurface you ſee 
varieties which deſerve your admiration : but when 
you would look into its inner fubſtance, you are utterly 
in the dark, being able to fay nothing more, than that 
there are two ſubſtances, one greyiſh, the other white, 
which laſt is continuous with the nerves diſtributed all 
over the body; that the greyiſh ſubſtance ſerves in 
ſome places for a cortex to the white, and that in 
other places it ſeparates the white filaments from each 
other. 

If we are aſked what theſe ſubſtances are, in what 
manner the nerves are joined in the white ſubſtance, 
or how far their extremities penetrate into it? all we 
can do is to Own our ignorance, except we be reſolved 
to increaſe the number of thoſe who prefer the applauſe 
of the public to fincerity and truth. For to ſay that 
the white fubſtanc is only an uniform body like wax, 
without any art concealed in it, would be to think too 
meanly of tlus great maſterpiece of nature. We are 
ſure, 
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ſure, that wherever there are ſibres in the body, they 
always obſerve a certain regular order, more or lets 
complex in proportion to the functions for which they 
are appointed. If this ſubſtance is every where fibrous, 
as it appears in many places to be, you mult own that 
thele fibres are diſpoſed in the moſt artful manner; 


ſince all the diverſity of our ſenſations and motions de- 


pends upon them. We admire the contrivance of the 
fibres of every muſcle, and ought {till more to admire 
their diſpoſition in the brain, where an infinite number 
of them, contained in a very {mall ſpace, do each exe- 
cute their particular offices without confuſion or diſor- 
der. 

The ventricles or cavities of the brain are no leſs un- 
known than its ſubitance. They who place the animal 
ſpirits there, think they are as much in the right as 
they who make them receptacles of the excrements; 
but they are both equally puzzled when they are de- 
fired to explain the origin of theſe ſpirits and excre- 
ments. They may come from the veſſels found in 
theſe cavities as well as from the ſubſtance of the 
brain; and it is equally difficult to determine how they 
get out. 

Among thoſe who place the animal-ſpirits in the 
ventricles, ſome make them paſs from the anterior to 
the poſterior ventricles, there to meet with the entries 
of. the nerves; while others affirm, that theſe entries are 
in the anterior ventricles. Some imagine, that the ex- 
crements of the brain are contained in the ventricles, 
becaule they ſee ſomething like excrements there; but 
they own that there is a ready paſſage for them from the 
brain down to the medulla, as into the infundibulum; 
and ſuppoſing *they go into the infundibulum, they 
may be carried from thence into the ſinuſes of the dura 


mater; and there is ſome reaſon to believe that they 


may have an immediate paſſage into the eyes, nares, and 
mouth, 


We are ſtill more uncertain about what relates to the 
| animal. 
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animal-ſpirits. Are they blood, or a particular ſub- 


ſtance ſeparated from the chyle by the glands of the 


meſentery ? or may they not be derived from a lym- 
phatic ſerum? Some compare them to ſpirit of wine, 
and it may be doubted whether they are not the matter 
of light. Our common diſſections cannot clear up any 
of theſe difficulties. 

The true manner of diſſecting the brain is as little 
known as its ſubſtance. 1 need not mention the me- 
thod of cutting it into flices, becauſe it 1s owned by 
every body that nothing can be learned that way. The 
ſecond method of unfolding all the plicæ is ſomething 
more artful] ; but it only ſhows us the outer ſurface of 
what we want to know, and even that very imper- 
zectly, 

The third method of unfolding the plicæ, and ſepa- 
rating the two ſubſtances, goes no further than the ſur- 
Face of the medulla, Theſe three methods have been 
differently combined; and they may be ſtill more di- 
verſiſied, according as they are executed longitudinally, 
tranſverſely, &c. 

As for my own part, it is my opmion, that the true 
method of diflection would be to trace the nervous fi- 
laments through the ſubſtance of the brain, to ſee which 
way they paſs, and where they end ; but this method is 
accompanied with ſo many difticulties, that I know not 
whether we may hope ever to lee it executed without a 
particular manner of preparing. The ſubſtance of the 
brain is ſo ſoft, and the fibres fo tender, that they can 
hardly be touched without breaking. Since, therefore, 
anatomy has not hitherto arrived to that degree of per- 
teCtion, as to make the true diffection of the brain, let 
us, without flattering ourſelves any longer, freely ac- 
knowledge our ignorance, that we may not firſt deceive 


ourſelves, and others afterwards, by promiſing to ſhow 
them the true ſtructure of this organ. 


J ſhould tire your patience inſtead of entertaining you, 
| were 
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were I to mention particularly all the diſputes that have 
ariſen about the brain: books are but too full of them; 
and therefore I ſhall only relate the principal miſtakes 
that ſtill ſubſiſt among anatomiits, and which may be 
corrected by anatomy ; and they may be reduced to 
theſe heads. Some pretend to ſhow parts in the brain 
as ſeparate, which are only a continuance of the ſame 
ſubſtance ; and others would perſuade us, that the parts 
touch each other without any connection, though they 
are viſibly joined together by filaments or veſſels. Some 
ſituate the parts in the manner which is moſt agreeable 
to the ſyſtems they have framed, without conſidering 
that they are quite otherwiſe ſituated by nature. They 
ſhow you the pia mater, for inſtance, in places where 
it never was; and do not ſee the dura mater in places 
where it is very viſible; and, in caſe of need, they 
will make the very ſubſtance of the brain pals for a 
membrane. 

I have too good an opinion of men of learning in ge- 
neral, to believe that they do this with a deſign to de- 
ceive others; but the principles which they have eſta- 
bliſhed, and the method of diſſection to which they have 
accuſtomed themſelves, oblige them to it. All anatomiſts 
would demonſtrate the parts the ſame way, if they made 
uſe of the ſame method; and therefore we ought not to 


| be ſurpriſed if their ſyſtems are very ill founded. 


The ancients were ſo far prepoſſeſſed about the ven- 
tricles as to take the anterior for the ſeat of common 
ſenſe, the poſterior for the ſeat of memory ; that the 
judgment, which they ſaid was lodged in the middle, 
might more eaſily reflect on the ideas which came from 
either ventricles, I would only aſk thoſe who are ſtill of the 
ſame opinion, to give us the reaſon why we ſhould be- 
lieve them, for there is nothing ſatisfactory in all that has 
been hitherto ſaid in fas our of it; and as that fine arch- 
ed cavity of the third ventricle where they placed the 
throne of judgment does not ſo much as exiſt, we m_y 

eaſily 


84 THE BRAIN, Part VI. 


eaſily ſee what judgment is to be pronounced on the reſt 
of his ſyſtem. 

Willis is the author of a very ſingular hypotheſis. 
He lodges co:mmon ſenſe in the corpora ſtriata, the 
imagination in the corpus calloſum, and the memory in 
the cortical ſubſtauce: but without being at pains to en- 
ter into the detail of his whole hypotheſis, we need on- 
Iv make the following remarks upon it. He deſcribes 
tne corpus ſtriatum as having two ſorts of ſtriæ, one 
aſcending, the other deſcending; and yet, if you ſe— 
parate the cortical from the white ſubſtance, you will 


perceive that theſe ſtriæ are all of the ſame nature, that 


is, that they are part of the ſubitance of the corpus cal- 
loſum, which runs t-ward the meduſa ſpinalis, parted 
into different lamellae by the imtervemion of the aſh- 
coloured ſubſtance. 

How cin he, then, he ſure that theſe three operations 
are perftor ned in the th ee bodies which he pitches up— 

on? Who is able to tell us whether the nervous fibres 
begin iu the corpora ſtriata, or if they paſs through the 
corpus callo!ſnn all the way to the cortical {ubſtance ? 
We know to little of the true ſtructure of the eorpus 
calloſumn, that a man of tolerable genius may lay about 
It whatever he picales, 

M. Deſcartes kn-w too well how imperfect an hiſtory 
we have of th: human body to attempt an expoſition of 
its true itrufture; and accordingly in his Tractatus de 
Homine. his deſizn is only to explain a machine capable 
of performing all the functions done by man. Some of 
his friends have indeed exprefled themſelves on this 
ſubject differently from him; but it is evident from the 
beginning of that work, that he intended no more than 
what I have {ud ; and in this ſenſe it may juſtly be ſaid 
that M. Deſcartes has gone beyond all the other philo— 
ſophers. He is the only perſon who has explained me- 
chanically all the human actions, and eſpecially thoſe of 
the brain. ihe other ph. loſophers deſcribe to us the 
human body itſelf, M. Deſcartes ſpeaks only of 12 
| chine 
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chine; but in ſuch a manner as to convince us of the in- 
ſufficiency of all that has been faid before him, and to 
teach us a method of inquiring into the ulcs of the parts 
with the fame evidence with which he demonſtrates the 
parts of his machine called a man, which none had done 
before him. 

We muſt not therefore condemn M. Deſcartes tho? 
his ſy{tem of the brain ſhould not be found altogether 
ag reeable to experience: lus excellent genius, which 
ſnines nowhere more than in his Tractatus de Homme, 
caſts a veil over the miſtakes of his hypotheſis, eſpecial- 
ly ſince even Veſalius himſelf and other anatomiſts of 
the firſt rank are not altogether free from ſuch miſ— 
takes. And ſince we can forgive theſe great men their 
errors, who paſſed the greateſt part of their lives in diſ. 
ſecting, why ſhould not Deſcartes meet with the ſame 
indulgence, who has happily employed his time in other 
ſpeculations ? | 

The reſpect which I and all the world owe to ſuch 
ſuperior geniuſes, would have inclined me to continue 
only to admire this treatiſe as containing the deſcription 
of a fine machine invented by the author, if I had not 
met with ſeveral perſons who would make us believe 
that it is a faithful relation of the molt ſecret ſprings of 
the real human body. Since theſe perſons are not con- 
vinced by Silvius's repeated demonſtrations, that M. 
Deſcartes's deſcriptions do not agree with what appears 
in diſſecting the human body, I find myſelf obliged to 
point out ſome parts of his ſyſtem, without relating the 
whole, in which they muit fee, it they have a mind to 
be inſtructed, the vaſt difference there is between De- 
icartes's imaginary machine and the real machine of 
the human body. | Dons 

The glandula pinealis has lately been the ſubject of 
the greateſt diſputes touching the anatomy of the 
brain ; but before I enter upon that matter, or endea- 
vour to determine the place where it lies, I mult firſt give 
Deſcartes's own opinion in his own words, contained 

| In 
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in the following paſſages, to which I have added ſeveral 
others taken from the ſame treatiſe, at the end of this 
diſcourſe. | 

„The ſurface of the glandula pinealis has a relation 
&« to the inner ſurface of the brain. 

In the concavity of the brain, the pores are directly 
«© oppoſite to thoſe of the ſmall gland. 

The ſpirits run from all ſides of the gland into the 
& concavitics of the brain. 

The gland may perform its functions, though it 
& be inclined ſometimes to one fide, ſometimes to the 
„ other. 

«© The ſmall tubes on the ſurface of the concavities 
„are always turned to the gland, and may eaſily be 
5* turned toward the different points of this gland.“ 

From all theſe paſſages, it is certain that he believed 
the glandula pinealis to he entirely in the cavities of the 
brain. And though, in ſome other places, he ſays, that 
it 1s fituated at the entry of theſe cavities, yet we are 
not to think that this is contrary to what he advances in 
the paſſages here quoted ; for as it 1s but a very ſmall 
body, it may lie either at the entry, or in any other 
place of the cavities, and yet [till be within them, which 
he declares to be his opinion in many other places. 

We are now to examine whether this opinion be not 
contrary to experience. lt is very certain, that the ba- 
ſis of this gland reaches immediately from the paſſage of 
the third ventricle to the fourth; but the poſterior part, 
that 18, one halt of the gland, may evidently be per- 
ceived to be altogether without the cavities, by only re- 
moving the cerebellum, and one or both of the tu- 
bercles of the third pair, with dexterity and care; up- 
on which the poſterior part of the gland will be 
brought into view, and yet no paſſage will appear, by 
which the air or any other fluid can pals into the ven- 
tricles. 

To prove that the anterior part of the gland is not in 
the lateral cavities, we need only look upon them _ 

they 
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they have been opened, either in Silvius's way, or in 
that of the ancients ; for the ſubſtance of the brain will 
always be found to lie between theſe lateral cavities and 
the gland. The fame thing may be demonſtrated with- 
out cutting the ſubſtance of the brain, by ſeparating 
from its baſis the part which contains theſe cavities; 
for the gland will then appear to be fo far out of the 
cavities, that it can have no manner of relation to 
them, being hindered by the infertions by which this 
part is fixed to the baſis. The ancients knew very well 
that the fornix is not continuous with the bafis of the 
brain, but that it forms a third cavity on its under fide, 
and by forcing in air through the ſiſſure between the 
tubercles of the ſecond pair, we raiſe the fornix, and 
thus, by breaking the filaments which connect it to the 
baſis, a large cavity is formed ; from whence ſome 
have imagined that when the ſpirits ſwell the cavities, 
the fornix riſes, and that all fides of the ſurface of the 
gland are turned toward the cavities. 

I fay ſome have imagined this; becauſe, though the 
fornix be raiſed in the manner already ſaid, only the an- 
terior ſurface of the gland can be turned towards the 
lateral cavities ; but no preparation whatever can turn 
the poſterior ſurface toward the poſterior ventricles. 
But if the brain has ſuffered no violence, either in open- 


ing the cranium, forcing in air, or by any other me- 


thod, the cavity of this third ventricle will be found 


very narrow at the middle, and to contain nothing but 


the great vein which forms the fourth ſinus, and the 
glandular bodies which accompany this vein, 

I own, that behind this fiſſure, and immediately below 
its poſterior opening, there is a cavity lined on the fore 
and lateral parts by that part ot the plexus choroides 
which runs up toward the fourth finus, and at the back- 
part cloſed by the glandula pinealis, the anterior por- 
tion of which is perfectly continuous; and when the 
fornix is removed, this cavity remains entire under the 
firſt, in the ſhape of a kind of inverted horn, _ 

at 
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What Deſcartes ſays, that the glandula pinealis may 
perform its functions, though it inclines ſometimes to 
one ſide, ſometimes to another, experience ſhows to be 
groundleſs; becaule it is ſo hedged in between all the 
parts of the brain, and ſo fixed to them on all ſides, 
that it cannot be moved in the leaſt without violence, 
and without breaking the fibres by which it is connect— 
ed. It is caſy to ſhow likewiſe that M. Deſcartes has 
not repreſented it in its true ſituation; which is neither 
perpendicular, as he repreſents it, nor inclined forward, 
as other very great anatomiſts believe; but its point is 
always turned toward the cerebellum, and makes nearly 
halt a right angle with the baſis. 

The ſuppoſed connection of this gland with the brain 
by means of arteries, is likewiſe groundleſs ; for the 
whole baſis of the gland adheres to the brain, or rather 
the ſubſtance of the gland is continuous with that 
of the brain, though the contrary be afirmed by De- 
ſcartes. 

The hypotheſis of arteries meeting round the gland, 
and {rom thence running up to the great euripus, as it 
is called, is of great moment in Deſcartes's ſyſtem, be- 
cauſe the ſeparation and motion of the ſpirits depend up- 
on it. But if we can believe our eyes, this is no more 
than a collection of veins from the corpus calloſum, 
from the anterior ſubſtance of the brain, from the 
plexus choroides, from difterent places of the baſis of 
the brain, and from the gland itſelf; the office of 
which veins is to carry back the blood from the brain 
to the heart, and not to bring it from the heart to the 
brain. Some have thought that M. Deſcartes deſigned 
to carry the nerves to the gland; but he never had any 
ſuch intention. 

Such of M. Deſcartes's friends who look upon his 
man only as a machine, will be ſo good as to believe 
that I do not here ſpeak againſt his machine, the con- 
trivance of which I have always admired ; but as for 
thoſe who pretend to demonſtrate that M. Deſcartes's 

man 
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man is made like other men, anatomical obſervations 
may eafily convince them that this is a fruitleſs attempt. 
And if they ſhould plead the fame experience on their 
ſide, we may readily anſwer, that there nothing more 
common than not to perceive the miſtakes we commit 
in diſſccting the brain, as will evidently appear in the 
ſequel of this diſſertatiou. 

I deſigned to have mentioned the other ſyſtems of 
the brain by which the animal actions have been ac- 
counted for, and the origin and compoſition of the 
fluids contained in the brain been explained; but I 


conſidered afterwards, that this undertaking requires 


more application and leiſure than my journey will al- 
low me. 

Diſſections or preparations being liable to ſo many miſ- 
takes, and anatomiſts having hitherto too readily formed 
ſyſtems, and moulded theſe ſoft parts in the manner that 
was moſt agreeable to each, we cannot be ſurpriſed to 
find ſo little exact neſs in their figures. But this want 
of accuracy in the figures is not owing to bad diſſections 
only. The ignorance of drawers has contributed very 
much; and the difficulty of expreſſing the ſeveral emi- 
nences and depreſſions of the parts, and of underſtand- 
ing what the anatomiſts chiefly inſiſt upon, furniſhes 
them with a never-failing excuſe. The beſt figures of 
the brain are thofe of Willis; but even thefe contain a 
great number of important miſtakes, and they want 
many things to perfect them. In the third figure he 
repreſents the ſuperior or pineal gland like a round ball; 
and conſequently, according to this figure, the apex of 
that gland cannot be ſaid to be turned either forward 
or backward. Beſides, we fee here nothing of the 
ſubſtance of the brain on the fore-ſide of the gland, and 
which goes from one fide to the other; all which the 
hgure would make us belicve to be annihilated, Be- 
hind the gland, a ſpace appears on the baſis of the brain 
between the two tubercles of the third pair, which, in 
the natural ſtate, has a quite different appearance. The 
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thin expanſion of the white ſubſtance of the cerebrum, 
which 1s continued to the middle of the cerebellum, 


where it is very thick, is quite wanting; as alſo the 
origin of the nervi pathetici, which go out from this ex- 
panſion. He likewiſe repreſents the ſecond pair of tu- 
bercles as diſtin, which commonly adhere to each 
other. "The under fide of the fornix appears to be uni- 
form, which is of an uneven and very clegant ſtruc- 
ture, When we cut the corpus ſtriatum tranſverſely, 


we fee radii very different from what they are exhibi- 


ted in Wilis's eighth figure. The white radir appear 
there to be continuous with the fore-part of the corpus 
ſtriatum, which, nevertheleſs, is of an aſh-coloured ſub- 
{lance ; and as it runs in between the white radii, does 
not appear, in that method of diſſecting, to adhere to 
any other body whatever. | 

In the third figure, the infundibulum has no reſem- 
blance to nature. The nervi motores oculorum are 
ſtraight, and not oblique as they ought to be; neither do 
we fee the true origin of the filaments, of which theſe 
nerves are compoſed, from the baſis of the brain. 
The pons Varolii might have been better and more di- 
ſtinctly exprefled ; and the anterior roots of the fornix 
are not ſeparated as in the ſeventh and eighth figures, but 
touch each other at the upper part, and form an acute 
angle. The line marked G. G. G. in the ſeventh fi- 
gure appears: to be a continued line, though the part 
between the roots of the fornix which is repreſented 
has no connection with the extremities; and in the 
ſame figure the glandula pinealis is connected to the 
ſubſtance of the brain by two funiculi. I need ſay 
nothing of the figures of Veſalius, Caſſerius, &c. for 
ſince theſe, which are the lateſt and beſt, are ſo very im- 
perfect, we may eaſily imagine how little regard is to 
be paid to the others. 

have ſeen but three figures of Varolius, which ex- 
preſs in a wretched manner the beſt obſervations that 


have ever been publiſhed on the brain. I do not know 
whether 
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whether the figures of the firſt edition at Padua in 1573 
may not be better than thoſe which I have ſeen pub- 
lithed at Frankfort in 1591, and again in Bauhinus's 
anatomy. Among Bartholinus's figures, there are three 
which repreſent the brain diflectcd after Silvius's me- 
thod ; but the author himſelf owns that they are faulty. 
But, to paſs over many other miſtakes in all theſe figures, 
there is not one amongſt them which repreſents truly 
the ſituation of the glandula pincalis; the duct of the 
third ventricle ; the plexus choroides; the ramifications 
of the veins contained in the lateral cavities ; the diſtri- 
bution of the arteries ; the concourſe of the veins which 
forms the fourth ſinus; or the numerous glandular bo- 
dies lodged there. 

From all this you ſee how the brain has been hitherto 
diflected, how little knowledge has been gained from 
theſe methods of diſſection, and how falſely the figures 
repreſent the parts for which they are deſigned. It 1s 
eaſy to conclude from hence how little regard is to be 
paid to the ſyſtems built on theſe bad foundations, in 
framing of which the authors, by an unaccountable ſort 
of misfortune common to this with all other arts, have 
employed obſcure terms, metaphors, and compariſons, 
all of them ſo ill choſen, as to be equally puzzling to 
thoſe who have made ſome progreſs in this ſcience and 
thoſe who begin to learn it. Beſides, the greateſt num- 
ber of theſe terms are ſo low, and fo unworthy of the 
moſt noble part of the body of man, that J am at a loſs 
whether I ought moſt to wonder at the bad turn of 
thought of thoſe who firſt made uſe of them, or at the 
indolence of their ſucceſſors, who continue ſtill to re- 
tain them. What neceſlity could there be to employ 
the words nates, teſtes, anus, vulva, and penis, which 
in their common ſignification have no relation at all to 
the parts expreſſed by them in the anatomy of the brain? 
And, accorcingly, what one author calls nates, another 
calls teſtes, &c. 

The third ventricle is a very equivocal term. The an- 
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cients underſtood by this word, a cavity under the for- 
nix, which they believed to be ſeparated irom the baſis 
of the brain: and they have repreſented it with three 
legs, that it might ſupport the brain, which lies upon It, 
M. Silvius calls the third ventricle a canal, founded in 
the ſubſtance cf the baſis of the brain, between the in- 
fundibulum and the paſſage which goes under the two 
poſterior pairs of the tubercles of the brain, towards 
the fourth ventricle. Some anatomilts having ſeparated 
the bodies of this ſecond pair of tubercies, take the 
ſpace between them, which is owing to their manner 
of diflection, for the third ventricle, which is conſe- 
quently ſometimes the fiſſure above and ſometimes the 
canal below; and ſome will have it to be the ſpace be- 
tween the fillure and canal, which is hkewiſe owing to 
the rupture of the parts already mentioned, We have 
therefore three third ventricles, the ſecond of which 
alone is the true one; the firſt and third ariſing entire- 
ly from the methods of preparing the parts. To theſe a 
jourth /hird ventricle might be added, if the ſmall fiſ- 
ſure under the fornix could be looked upon as a paſ- 
ſage between the two anterior ventricles and the fourth. 
But it is ſo imall, and ſo full of the veſſels and glands of 
the plexus choroides, that I doubt very much whether 
there can be any communication that way, between the 
anterior and poſterior ventricles, eſpecially ſince Sil- 
vius's third ventricle is ſufficient for that purpoſe, and 
likewiſe anſwers the deſign fo perfectly well, that what- 
ever goes from the lateral to the poſterior ventricle, 
muſt firſt of all Gi] the infundibulum and this canal. 
Two glands are reckoned to belong to the brain, tho? 
we know not it cither of them reſembles glands in any 
thing more than 1n the figure; and even that, when well 
examined, will be found to be different from what it is 
in the reſt. The ſuperior or pineal gland is not like a 
pine-apple, either in brutes or in man; and it 1s not 
known whether the inferior or pituitary gland acts in 
any reſpect on the pituita, 
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The plexus choroides repreſents a vaſcular texture, in 
which the veins are ſeen very diſtin& from the arteries, 
and the diſtribution of each may be traced ſeparately. 
The name of formy gives the idea of an arched or vault- 
ed part, which, however, is not to be found when 
looked for in a proper manner. Ihe corpus calloſum, 
in the common ſignification, means the white ſubſtance 
of the brain which comes into view when the two lateral 
parts are ſeparated ; but as it entirely reſembles the reſt 
of the ſubſtance of the brain, there can be no reaſon for 
giving a particular name to one part of this ſubſtance. 

There are but two ways of coming at the knowledge 
of a machine; either to be taught the whole contri- 
vance by the maker; or to take it quite to pieces, and 
to examine each by itſelf, and as it ſtands in relation to 
the reſt. Theſe are the only true ways of learning the 
contrivance of any machine ; but the generality of in- 
quirers have thought that they had better gueſs at it, 
than be at pains to examine it thoroughty. hey have 
ſatisfied themſelves with obſerving its motions; and on 


theſe obſervations they have built ſyſtems which they 


believed to be true, becauſe, by their help, they ima- 
gined they could explain all the effects which they 


knew. They never conſidered, that the ſame thing may 


be explained in different manners; and that the ſenſes 
alone are capable of informing us whether our ideas be 
conformable to nature. As the brain is a machine, we 


mult not flatter ourſclves that we can diſcover the con- 


trivance of it by any other means than art made uſe of 
tor knowing other machines; and we have no way left 
but to take it to pieces, and to conſider what every part 
is capable of in a ſeparated and in an united ſtate. In 
this ſearch, we may truly ſay that few anatomilts have 
diſcovered any great degree of curiofity. Chemiltry 
has in all ages found both private men and prin- 
ces very ready to erc& laboratories ; bur few have 
purſued anatomy with equal ardour. This neglect is 
not owing to princes, among whom many have had cu- 
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rioſity enough for ſuch an important part of knowledge, 
to build magnificent anatomical theatres, which they 
have often honoured with their preſence. But the dif- 
ſectors being always willing to appear complete ma- 
Aters of this ſcience, never have had the fincerity to 
own that any thing ſtill remained to be known ; and, to 
conceal their ignorance, have contented themſelves with 
demonſtrating what 1s to be found 1n the writings of the 
ancients. 

Anatomiſts might have reaſon to blame me, if I did 
not ſhow by a farther explanation, that they are not ſo 
much in the wrong as | ſeem to infinuate, by ſaying, 
that they do not apply themſclves ſufficiently to anato- 
mica! inquiries. 'they that ſtudy anatomy are gene- 
rally either phyſicians or ſurgeons, who being both ob- 
liged to viſit their patients, have too little time left for 
ſtudy, after they have attained to a tolerable degree of 
reputation. But they ought not to undertake the cure 
of a body, the make of which they do not know; that is, 
they ought not to endeavour to rectify a machine, till 
they are previouſly acquainted with its nature. Others 
who do not viſit fick perſons, and have no other buſi— 
neſs than that of teaching anatomy in public ſchools, do 
not look upon themiclves as more obliged to purſue 
anatomical inquiries than the practiſing phyſicians and 
ſurgeons. The deſign of their profeſſion is to teach to 
thoſe who are to practiſe phyſic and ſurgery, the de- 
{criptions left us by the ancients of the ſtructure of the 
human body; and when they have clearly demonſtra- 
ted all that is contained in'the works of the ancients, and 
their hearers have as diſtinctly underſtood them, they 
both imagine that they have done their duty. The 
bounds of theſe different profeſſions of teaching and 
practiſing have been fo very ill ſettled, that the true 
knowledge of the human machine, tho? the molt necel- 
fary branch, is neglected, as belonging neither to the 
anatomiſt, phyſician, nor ſurgeon. 

To make the neceſſary inquiries for the diſcovery 
of truth, a man's whole time muſt be taken vp ; and 

pro- 
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profeſſors of anatomy, who are obliged to make public 
demonſtrations, which employ a great deal of time and 
labour, cannot be proper for this ſtudy, for the reaſons 
alrèady given, and for the following, which are no leſs 
evident. | 

1. There is ſo much time and application required 
to examine each part as it ought, that every thing elſe 
muſt be laid aſide, and we muſt mind nothing but that. 


Phyſicians and ſurgeons cannot comply with this, be- 


cauſe of their practice; nor proteſtors, becauſe of their 
public demonſtrations. Whole years may ſometimes 
be neceſlary to diſcover what may aiterwards be demon- 
{trated to others in the {pace of an hour. I do not que- 
{tion but that Pecquet was a great while in carrying the 
chyle from the meſentery to the fubclavian vein ; and 
perhaps 1 ſhould not be believed, were I ro mention what 
difficulties I found before I could ſhow the true inſer- 
tion of Pecquet's duct, of which Bilſius had given us a 
figure ; whereas at preſent they may be both prepared 
and demonſtrated in halt an hour. 

2. Though anatomiſts open a thouſand bodies in the 
ſchools, it is by mere accident if every they diſcover any 
thing new. They are obliged to demonſtrate the parts 
as deſcribed by the ancients, and in doing this, it 1s ne- 
ceſſary they ſhould follow a certain: method; whereas, 
inquiries admit of no ſettled method, but muſt be pur- 
ſued in every manner that can be thought of. In the 
ſchools, every thing muſt be removed that lies in the 
way of the part which they want to ſhow : but in parti- 
cular ſearches, no part mult be cut-off till we have firſt 
examined it; and if any ſuch thing were attempted in 
public diſſections, the demonſtrator would be looked 
upon as ignorant, and the ſpectators would be often in 
the right to complain of loſs of time, becauſe he would 
not always beſureto find what he propoſed to ſhow them. 

Itis evident from theſe conſiderations, that profeſlors 
Have not hitherto been obliged to make inquiries in ana- 
tomy, and even that it is impoſſible for them to do it, 
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were they ever ſo willing; ſo that it is not their fault that 
greater progreſs has not been made in that ſcience. 

Anatomy in general has, we ſee, been managed hi- 
therto with very little ſucceſs; and the inquiries into the 
brain have ſuceceded leſs than any others, becauſe they 
have not been made with that care and diligence which 
the difliculty of the ſubject requires. Let us now con- 
ſider the true method, and examine if any perſon has 
hitherto found it out. 

Bilſius applied himſelf to anatomy, without having 
ſtudied the writings of the ancients; and I make no 
queſtion but that he would have made a greater pro- 
grels, if, after having learned all that is good in thele 
writings, he had employed his time and application in 
making new diſcoveries. We muſt own, that the 
works of our predeceflors contain very fine experi- 


ments, which we might (till have been ignorant of, it 


they had not handed them down. And they have ſome- 
times told us truths, which their ſucceſſors, for want 
of ſufficient application, have not been able to ſee. It 
mult, however, be owned, that all that both ancients and 
moderns have told us about the brain is ſo uncertain, 
that the books which contain the anatomy of this organ 
may be laid to be chielly a collection of doubts, diſputes, 
and controverties ; but ſtill a great advantage may be 
made of their labour, and even of their miſtakes. 1 
here ſpeak of the authors who have diſſedted; for as for 
thoſe who only copy the works of others, the beſt that 
can be ſaid of them is, that it may ſometimes be proper 
to read their books by way of*diverſion. But they 
would have deſerved a great deal more commendation, 
and been more uſeful to thoſe who diſſect, it they had 
given us only an exact relation of all that anatomiſts 
have wrote about the brain ; if they had explained, ac- 
cording to the laws of a true analyſis, all the different 
ways of accounting for the animal. actions mechanical- 
iy; orit they had made an exact liſt of all the propo- 
fitions found in thſe writings, diſtinguiſhing _ 
whic 
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which are founded on facts and experience, from 
thoſe which contain reaſonings and concluſions drawn 
from the former. None of theſe methods have hi- 
therto been purſued by the compilers, and therefore 
we mult confine ourſelves moſtly to the original au- 
thors. 

The firſt thing to be conſidered is the hiſtory of the 
parts; and in this we ought preciſely to determine 
what is true and certain, that we may be able to di- 
ſtinguiſh that from what is falſe or uncertain. Neither 
is it ſufficient that we ourſelves are ſatisfied about any 
thing ; the evidence of our demonſtrations ought to be 
ſo clear, as to oblige every body elſe to aſſent to them 
for otherwiſe the number of diſputes would rather in- 
creaſe than diminiſh. Every anatomiſt who diſſects the 
brain, demonſtrates from experience what he advances. 
This foft and pliable ſubſtance fo readily yields to every 
motion of his hand, that the parts are imperceptibly 
formed in the fame manner as he had conceived them 
before diſſection; while the ſpeQator, who often ſees 
two contrary experiments made on the ſame part, 1s 
either puzzled very much to know which he ought to 
embrace, or obliged to reje& both to make himſelt 
ealy. Therefore, to prevent this inconvenience, it is 


abſolutely neceſſary to carry diſſections the length of a 


convincing certainty ; which, though very difficult, is 
very far from being impoſſible. For I would not have 
you imagine, from what I have ſaid, that I believe there 
is nothing certain in anatomy; or that all who follow 
that ſtudy, make the parts appear as they have a mind, 
without any danger of being diſcovered. You may 
indeed juſtly doubt, if parts which are ſhown you ſe- 
parated, were ever united ; but it would be unpoſhble 
to ſhow them united together, it they were not natu- 
rally ſo. To clear up any doubt that might ariſe on 
this ſubje&, and to be certain whether the parts which 
are ſhown you were naturally joined or not, you need 
only examine them in their natural ſtate, without uſing 
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any kind of violence, but allow thoſe whom you have 
a mind to convince, to do all that is in their power to 
ſhow that they are united. We may come at the ſame 
degree of certainty in other circumſtances, and particu- 
larly when we inquire into the ſituation of parts, provi- 
ded we touch nothing without having firſt examined it, 
and ſet down every moment what we touch. In order 
to this, we muſt not only be very attentive to the part 
which we examine, but alſo reflect on all that we did 
before we reached it, to ſee if theſe operations may 
Have changed it from its natural ſtate in any reſpect. 
For by often handling more exterior parts, we may 
eaſily affect thoſe that lie within them; and when theſe 
come in ſight, we are apt to imagine that they are na- 
turally ſuch as they then appear, without conſidering 
how far we may have altered their ſituation and con- 
nection with other parts. The moſt famous anatomical 
diſpute which this age has produced, may ſerve for an 
example of what I ſay. They who deny the continua- 
tion of the glandula pinealis with the ſubſtance of the 
Hrain, and the adheſion of the fornix to the baſis of the 
brain, would not talk ſo poſitively concerning a matter 
of fact, if they did not believe it to be proved by in- 
conteſtible experiments and obſervations. But in ma- 
king theſe experiments, they muſt neceſſarily have 
forgot the changes winch happen in ſeparating the ex- 
terior parts, and that they deſtroy all the connections 
by which the dura mater adheres to the cranium; and 
1 have often obſerved, that, in raiſing the ſuperior part 
of the cranium, the middle of the dura mater continued 
{till to adhere to it, even after I had opened it ſuffi- 
ciently, to thruſt in three fingers between the ſeparated 
parts of the cranium. Now, how can the dura mater 
be thus raiſed, without making the interior parts to 
which it is fixed ſuffer violence? The glandula pinealis 
adheres to the fourth ſinus, which is connected with 
the falx; ſo that the dura mater cannot be raiſed at 
that place without affecting the gland. This falx re- 
ceives 
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ceives likewiſe all the veins which paſs between the for- 
nix and the baſis of the brain, and by which theſe two 
parts are connected. There is a pretty ſtrong connec- 
tion · between the upper part of the brain and the dura 
mater; and when that membrane is raiſed, the brain 
mult follow it; and the fourth ſinus being carried up- 
ward, breaks the connection between the fornix and 
the baſis. I have many times been deceived about this 
when I firſt began to diſſect the brain; and I uſed to 
wonder why theſe connections were not always ſenſible. 
But obſerving afterwards, in horles, ſheep, cats, &c. 
where that part of the dura mater which ſeparates the 
cerebrum from the cerebellum is oſſificd, that I de- 
ſtroyed a great many of the inner parts in extracting this 
bone, I began to perceive the caule of this miſtake, and 
that it was not an eaſy matter to ſeparate the cranium 
as it ought. The common way 1s to divide the cra- 
nium by a circular ſection, to remove the upper ſeg- 
ment; but if this ſegment were again divided by a ſec- 
tion perpendicular to the former, it would be much 
more eaſily removed, without doing any violence to the 
brain; for ſciſſars, ſaws, and forceps, cannot be hand- 
led without ſhaking and difordering the parts. A ſmall 
circular ſaw might be contrived which would not ſhake 
the parts very much, eſpecially if it were turned upon 
a proper axis placed between two pointed pillars. This 
flaw might likewiſe be employed for ſeveral other pur- 
poſes in ſeparating the cranium ; but if any liquor could 
be diſcovered to diſſolve or foften the bones in a ſmall 
ſpace of time, this would be by far the belt way of ſe- 
parating the cranium. 

It is not ſufficient to be continually attentive ; we 
mult likewiſe make uſe of different methods of diſſec- 
tion, which are ſo many different proofs of the truth of 


our operations, in order to ſatisfy ourſelves, and to 
convince others. 


This will appear a very ſtrange doctrine to thoſe who 


believe that there are ſtated laws for the diſſection of 


every 
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every part, and that the anatomical adminiſtrations 
taught us by the ancients, ought to be inviolably ob- 
ſerved, without any change or addition. I own that the 
ancients might have given us unalterable rules for the 
diſſection of each part, had they been ſufficiently ac- 
quainted with them themſelves ; but as they certainly 
knew leſs about many parts than we do, they were at 
leaſt as unfit as we are to preſcribe rules, which can 
never be fixed or conſtant till more diſcoveries have 
been made. It will here be objected, that ſome me- 
thod mult be followed in diſſecting the parts already 
known. This I readily grant, and alſo that the me- 
thod of the ancients is to be made uſe of till a better is 
tound out ; but I would not have that method looked 
upon as perfect or unalterable. The principal reaſon 
why a great many anatomiſts have remained in teir 
miltakes, and why they have gone no greater a length 
than the ancients in diſſection, is, becauſe they believe 
that every thing has been already taken notice of, and 
that there is nothing left for the moderns to do; and as 
they have looked upon the ancient laws as inviolable 
rules in diſfection, they ſpent their whole lives in de- 
monſtrating the ſame parts in the ſame manner; where- 
as anatomy ought to be confined by no rules, every 
new diſſection requiring a different method. The ad- 
vantage of proceeding in this manner is, that if we mils 
of new diſcoveries, we at leaſt are put in a condition to 
find out any miſtakes that may have happened in for- 

mer diſſections, eſpecially in controverted points; in 
which the ſpectators ought to have the liberty of preſcri- 
bing the rules of diſſection. 

This method of diflection makes indeed but a very 
imall ſhew, and a man cannot well diſplay his learning 
at the ſame time that he acknowledges his ignorance ; 
but as for my own part, I much rather chooſe to own 
what I do not know, than to impoſe upon my hearers 
ancient opinions, which will ſome time or other be de- 
monſtrated to be falſe. We have ſeen great anatomilts 
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expoſed to this mortification; and we ſtill ſſe many 
who believe that more regard will be paid to their (tiff 
neſs and poſitiveneſs in opinion, than to ocular demon- 
ſtration. I wiſh theſe gentlemen much joy of their ſelf- 
conceit, while I endeavour to follow the laws of philo- 
phy, by which we are taught to ſearch after truth in fo 
cautious a manner, as never to believe we have found 
it till it brings demonſtration along with it. 

I cannot prove to you the neceſſity of often changing 
the methods of diſſcction better than by the two fol- 
lowing examples. It is a confirmed experiment, that 
by blowing into the beginning of the fiſſure under the 
fornix, the fornix is ſeparated from the baſis, and a 
conſiderable cavity left between them ; and the ſame 
thing happens when we ſeparate the cranium with vio- 
lenec, as J have already ſaid. This is ſo evident, that 
both the diſſector and the ſpectators are fully convinced 
of it; but if any perſon ſhould ſtill be in doubt, there 
is no other way to clear it up, but to endeavour to de- 
monſtrate this cavity in another manner. For if it be 
natural, we muſt always find it the fame, in whatever 
manner we look for it; but if, by any other method, 
you find that it is wanting, and that the parts between 
which it ought to lie, are connected together without 
leaving any void ſpace between them, you ought from 
that moment to be convinced of the falſity of the for- 
mer demonſtration, and that it was the force of the air 
to which the appearance of a cavity was owing. 

If the brain is diſſected according to the method of 
Varolius or Willis, after having taken it out of the cra- 
nium, you will commonly ſee the ſecond pair of tu- 
bercles ſeparated at the middle of that white ſubſtance 
which lies before the glandula pineahs, and which is 
very often broken. When we make the diſſection, lea- 
ving the brain in the cranium, we ſee both the tuber- 
cles and the whire ſubſtance entire ; and then we ſee 
plainly, that the cauſe of the firſt miſtake was owing » 
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the weight of the lateral parts which break thoſe in the 
middle. 

Having made a true and exact plan of the parts of 
the brain, having diſcovered the miſtakes and the cau- 
ſes of theſe miſtakes, and having ſettled the true me- 
thod of demonſtrating theſe parts, with all the neceſ- 
ſary precautions; the next ſtep is to expreſs, by good 
figures, all that we have diſcovered : for we had better 
be without figures than not have them true and faithful. 
When we cannot have recourle to the originals, the re- 
preſentation ſerves to keep us in mind of them ; and 
many perſons never have an opportunity of ſeeing the 
parts in any other way, their averſion for blood hin- 
dering them from ſatisfying their curioſity by exami- 
ning dead bodies; and therefore, if the figures are not 
true, they give falſe ideas to thoſe who would learn 
anatomy by their help, and puzzle others who make 
ule of them only to refreſh their memory. 

We ought therefore to leave nothing undone to pro- 
cure exact figures; in order to which a good drawer is 
as neceflary as a good anatomiſt. We muſt likewiſe 
apply ourſelves very particularly to ſee in what manner 
we ought to diſſect and diſpoſe the parts, ſo as to ex- 
hibit all that is to be ſeen in the brain, there being dit- 
ſicultics peculiar to this organ. The other parts re- 
quire only a preparation to complete the figures we 
deſign; whereas the brain, never ſo well prepared, 
ſubſides before the figure can be taken; and we muſt 
have ſeveral freth ſubjects before one figure can be 
ſiniſhed. To this, perhaps, it is owing, that no anato- 
mical figures are ſo imperlect as thoſe of the brain. 

[ have hitherto ſaid nothing of the uſes of the parts, 
nor of the animal- actions, as they are called; becauſe 
it is impoſlible to explain the movements of a machine 
till we know the contrivance of its parts. A reaſon- 
able man muſt, in his own mind, laugh at theſe poſi- 
tive anatomiſts, who having made a long harangue 
about the ule of parts, the ſtructure of which is altoge- 
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ther unknown to them, give this as the only reaſon of 
all they advance, that God and nature do nothing in 
vain. They deceive themſelves in the appl.cation of 
this general maxim; and the part which they raſhly 
judge to have been made by God tor one end, is after- 
wards diſcovered to have been made for another. We 
had therefore much better own our 1gnorance, be more 
reſerved in our deciſions, and not undertake, upon 
ſuch flight conjectures, to explain matters which are in 
their own nature ſo difficult. 

All that I have hitherto mentioned 1s but a very ſmall 
part of what ought to be done in order to acquire the 
knowledge of the brain. We ought moreover to exa- 
mine the heads of all animals, and in all the different 
ſtates of each animal. In the foetus of animals, we ſee 
how the brain is gradually formed ; and what could not 
be ſeen in a ſound healthy brain, may perhaps be diſ- 
covered in one that is diſeaſed. 

In living animals, we ought to conſider every thing 
that may cauſe the leaſt alteration in the actions of the 
brain; whether the cauſes be external, as from liquors, 
wounds, medicines, &c. or internal, as a great num- 
ber of diſeaſes reckoned up by phylicians. There is 
likewiſe this advantage attending the diſſection of the 
brains of animals, that we may manage them as we 
pleaſe. We may learn to trepan or to pertorm any 
other chirurgical operation upon them: we may exa- 
mine whether the brain has any motion in theſe opera- 
tions; and whether the application of any medicines to 
the dura mater, or to the ſubſtance or ventricles of the 
brain, may not produce ſome particular effects. 

We might likewiſe make different trials without open- 
ing the cranium, by applying medicines exteriorly, by 
mixing them with the food, and by injections into the 


veſſels, in order to diſcover what diſturbs the animal- 


actions, and what is moſt proper to reſtore them when 
diſordered. 


Ihe brain is different in different animals; and this 
is 
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is another reaſon why we ſhould examine them all. 


Ihe brains of birds and fiſhes are not at all like that of 


man; and even in animals where there is the greateſt 
likeneſs to the human brain, I have always found a 
very great variety. Whatever this difference be, it 
may always afford us ſome new light, and teach us 
what it is abſolutely neceilary we ſhould know. In 
ſome animals, the fibres are more eaſily ſeen than in 
men; and the parts which in the human brain are 
mixed and joined together, are ſometimes diſtinct and 
ſcparate in animals; and we ofteen meet with the ſub- 
ſtance more or lels ſolid, and the ſize and ſituation dit- 
ferent, 

I need not inſiſt any longer on this ſubject, becauſe 
] believe we are all convinced that we are indebted to 
the diſſection of animals for almoſt all the new diſcove- 
ries of this age; and that there are many parts which 
would never have been found in the human brain, it 
they had not firſt been obſerved in animals. 

What I have hitherto ſaid concerning the inſufficiency 
of all the ſyſtems of the brain, concerning the want of 
a true method in diſſecting it, concerning the infinite 
number of inquiries that ought to be made about it in 
man and in brutes in all their different ſtates, con- 
cerning the barrenneſs of all the writers on this ſub- 
jeQ, and concerning the precautions that muſt be uſed 
in handling theſe tender parts, ought certainly to unde- 
ceive thoſe who ſatisfy themſelves with what they find in 
the books of the ancients. We mult always remain in 
ignorance if we fit down with what the ancients have 
taught us, and if men capable of making ſuch in- 
quiries do not contribute their labour, induſtry, and 
ſtudy, in order to arrive at the knowledge of truth, 
which is the principal aim of all who ſearch for it ſin- 


cerely. 
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The paſſages from Deſcartes referred to in this di iſertation, 


are theſe. 


Pag. 11. For we muſt know that the other veſſels 
which bring the blood from the heart, having been di— 
vided into an infinite number of ſmall branches diſpo- 
ſed in a reticular manner, and which are ſpread like a 
thin web in all the cavities of the brain, are collected 
round a certain {mall gland fituated almoſt in the middle 
ot the. ſubſtance of the brain at the entry of the cavi- 


| ties, and have in this place a great number of ſmall 


holes, through which the molt ſubtle parts of the blood 
which they contain may be conveyed to the gland, be- 
cauſe they are too ſmall to allow the grofler parts to 
paſs. Theſe arteries do not terminate here; but ſeveral 


of them being united into one, run up in a ſtraight 


courſe to that great veſſel, which like an euripus lupphes 
all the exterior ſurface of the brain. 

Pag. 12. This gland is to be looked upon as a rich 
ſource from which the fineſt and molt agitated parts 
of the blood run on all hands into the cavities of the 
brain. 

Pag. 62. Imagine the ſurface which is turned toward 
the cavities to be a piece of cloſe net-work or plexus, 
all the meſhes of which are ſo many ſmall holes thro” 
which the animal ſpirits may paſs ; and being turned 
toward the gland from which all theſe ſpirits proceed, 
they can eaſily be directed toward all the different 
points of this pland. 

Pag. 65. The ſpirits do not ſtop any hers: ; but in 
proportion as they enter the cavities of the brain by the 
holes of the {mall gland, they run directly toward 
thoſe of the ſmall tubes which ar over againſt them. 

Pag. 72. In explaining how ligures are marked in 
the ſpirits on the jurface of the gland, he determines 
plainly enough the relation which he ſuppoſes to be 
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between the inner ſurface of the brain and that of the 
land. 
; Pag. 77. It ought likewiſe to be conſidered, that the 
gland is compoſed of a ſoft matter, and' that it is not all 
united to the ſubſtance of the brain, but only connec- 
ted to ſmall arteries (the coats of which are very looſe 
and pliable), and ſupported in its ſituation by the force 
of the blood in theſe arteries ; ſo that à very ſmall mat- 
ter may incline it to either fide, and, by ſo doing, diſ- 
pole the ſpirits which it contains, to run toward one 
part of the braim rather than to another. . . If the 


ſpirits were of equal force, the gland would always be 


kept in an immoveable erect poſture in the centre of 
the head. 

Pag. 77. As the ſpirits flow out more readily from 
one part of the brain than from another, they may have 
force enough to turn the ſmall tubes in the inner ſur- 
face of the brain into which they run, towards the place 
from whence they flow out, if they do not find them is 
that direction. 


SECT. II. The EYE 


$ 1. The Eye in general. 


Situation and compoſition. Tae eyes are commonly 
two in number, ſituated at the lower part of the fore- 
head, one at each ſide of the root of the noſe; and they 
are made up of hard and ſoſt parts. The hard parts are 
the bones of the cranium and face; which form two 
pyramidal or conical cavities, like funnels, to which 
we give the name of orbits, The ſoft parts are of ſc- 
veral kinds. 

The principal and moſt eflential ſoft part in each or- 
gan is the globe or ball of the eye; the others are part- 
ly external and partly internal. The external parts . 
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the ſupercilia or eye-brows, the palpebræ or eye-lids, 
the caruncula lachrymalis, and the puncta lachrymaha 
and the internal parts are the mulcles, fat, lachrymal 
gland, nerves, and blood-vellels. 

The orbits. Seven bones are concerned in the com- 
poſitfon of each orbit, viz. the cs frontis, os ſphenot- 


dale, os ethmoides, os maxillare, os malæ, os unguis, 


and os palati. In each orbit we are to conſider the 
edge, ſides, and bottom. The edge is formed by the 
os frontis, os maxillare, and os malæ; the bottom by 
the os ſphenoides and os palati; and all theſe bones ex- 
cept the os palati, contribute to form the ſides. The 
bottom is perforated by the foramen opticum of the os 
ſphenoides; and the external fide near this foramen, 
by two orbitary fiſſures, one ſuperior, called ſphenoidalis, 
the other inferior, called /pheno-maxillaris, as has been 
already ſaid in the deſcription of the ſkeleton. 

All the cavity of the orbit is lined by a membrane, 
which is an elongation or production of the dura ma- 
ter; and it comes partly through the foramen opticum 
of the os ſphenoides, and partly through the ſphenoidal 
or ſuperior orbitary fiſſure. This membrane, which 
may be looked upon as the perioſteum of the orbit, 
communicates with the perioſteum of the baſis cranii, 
by the inferior orbitary fiſſure, and with the perio- 
ſteum of the face at the edge of the orbit. At the up- 
per part of the edge of the orbits, the two perioſtea form 
a kind of broad ligament, and a narrow one at the 
lower part of this edge, which I ſhall call /ig aments of 
the palpebræ. | 

The particular ſituation of the orbits repreſents near- 
ly two funnels, placed laterally at a ſmall diſtance from 
each other, in ſuch a manner as that their apices are al- 
molt joined, their neareſt ſides almoſt parallel, and the 
other ſides turned obliquely backward ; and for this 
reaſon the middle of the great circumſerence or edge of 
each orbit, is at a much greater diſtance from the ſep- 
tum narium, than the bottom or apex; and the edge 
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or great circumference is very oblique, the temporal 


or external angle of the orbit lying more backward 
than the naſal or internal angle. 


§ 2. The Globe or Ball of the Eye. 


Compeſition. Tur globe of the eye being the moſt 
eſſential of all the ſoft parts belonging to the organ of 
ſight, and being likewiſe a part which we are obliged 
to mention as often as we ſpeak of the other ſoft parts, 
muſt be firſt deſcribed. It is made up of ſeveral proper 
parts, ſome of which being more or leſs ſolid, repreſent 
a kind of ſhell formed by the union of ſeveral membra- 
nous ſtrata called the coats of the globe of the eye ; and 
the other parts being more or leſs fluid, and * 
ed in particular membranous capſulæ, or in the in- 
terſtices between the coats, are termed the humours of ths 
globe of the eye. Theſe capſules are likewiſe termed coats. 
The coats of the globe of the eye are of three kinds. 
Some form chiefly the ſhell of the globe ; ſome are ad- 
ditional, being fixed only to a part of the globe; and 
ſome are capſular, which contain the humours. “ The 
coats which form the globe of the eye are, 'The ſclerotic, 
to which the convexity of the globe is owing ; the cor- 
nea, which forms the anterior part of the globe; the 
iris, Cchoroides, and retina.” "The additional coats are 
two; one called terdingſa or albuginea, which forms the 
white of the eye; and the other, conjunctiva. The cap- 
ſular tunic are likewile two, the vitrea and cryſtallina. 
The globe of the eye thus formed, ſends out baci:- 
ward a pretty large pedicle, which. is the continuatic:: 
of the optic nerve. It is ſituated about the middle c: 
the orbit in the manner which we ſhall afterwards fee; 
and it is tied to it by the optic nerve, by ſix mulcles, by 
the tunica conjunctiva, and by the palpebræ. The 
back-part of the globe, the optic nerve, and muſclc:. 
are ſurrounded by a ſoft fatty ſubltance, which fills the 


reſt of the bottom of the orbit. : 
The 
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The humours are three in number; the aqueous, vi- 
treous, and cryſtalline. The firſt may properly enough 
he called an humour, and is contained in a ſpace form- 
ed in the interſtices of the anterior portion of the coats. 
Thelecond or vitreous humour is contained in a parti- 
culax membranous capſula, and fills above three-tourths 
of the ſhell or cavity of the globe of the eye. It has 
been named vitreous, from its ſuppoſed reſemblance to 
melted glaſs; but it is realiy more like the white of a 
new-laid egg 

The cryſtalline humour is ſo called from its reſem— 
hlance to cryſtal, and is often named ſimply the cry/Zal- 
/ine. It is rather a gummy mals than an humour, of a 
lenticular form, more convex on the back than on the 
foreſide, and contained in a fine membrane called mem- 
brand or cafſula cryſtaliina, What I have here ſaid is 
ſuflicient to give a general idea of the three humours of 
the globe of the eye. 


6 3. The Coats of the Eye in particular. 


«© TRE moſt external, the thickeſt, and ſtrongeſt 
coats of the eye, are the ſclerotica and cornea, They 
invelt all the other parts of which the globe is compo- 
ſed— The ſclerotic is made up of many fibres cloſely 
connected ; and is of a firm texture, reſembling parch- 
ment.” About the middle of its poſterior convex por— 
tion, where it ſuſtains the optic nerve, it is in a manner 
periorated, and thicker than any where elle, its thick- 
ness diminiſhing gradually toward the oppoſite ſide, and 
its ſubſtance is penetrated obliquely in ſeveral places by 
{mall blood-veſſels. The courſe of the nervous fila- 
ments thro? this coat is very ſingular: they enter the 
convex fide at ſome diſtance from the optic nerve; and 
running from thence through its ſubſtance, they pierce 
the concave fide near the cornea. 

The cornca is made up of ſeveral ſtrata or lamina: 
clolcly united, and of a different texture from the for- 
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mer. When macerated in cold water, it ſwells; and then 
its ſtrata may be ſeparated from each other. 

This portion is ſomething more convex than the ſcle- 
rotica, ſo that it repreſents the ſegment of a ſmall 
ſphere added to the ſegment of a greater; but this dit. 
terence 1s not equally great in all perſons. The circum- 
ference of the convex fide is not circular as that of the 
concave fide, but tranſverſely oval: for the ſuperior 
and inferior portions of the circumference terminate 
obliquely; but this obliquity is more apparent in oxen 
and ſheep than in man. 

The cornea 1s perforated by a great number of im- 
perceptible pores, through which a very fine fluid 1s 
continually diſcharged, which ſoon afterwards evapo- 
rates; but we diſcover it evidently by preſſing the eye 
ſoon after death, having firſt wiped it very clean ; for 
we then ſee a gradual collection of a very ſubtle li- 
quor, which forms itſelf into little drops ; and this ex- 
periment may be ſeveral times repeated on the ſame 
ſubject. It is this dew that forms a kind of pellicle on 
the eyes of dying perſons, which ſometimes cracks ſoon 
after, as is obſcrved in the Memoirs of the Academy for 
1721. 

Tunica choroides. The next coat of the globe of the 
eye is the choroides, which is of a blackiſh colour, more 
or leſs inclined to red; and adheres, by means of a 
great number of ſmall veſſels, to the ſclerotica, from the 
inſertion of the optic nerve all the way to the cornea, 
where it leaves the circumference of the globe; “ and 
turns inward, to form a number of little proceſſes term- 
ed calary, which are ſituated at the edge of the cryſtal- 
line lens.“ 

The external lamina of the choroides is ſtronger than 
the internal, and both appear blackiſh becauſe of their 
tranſparency. At a very ſmall diſtance from the cornea 
this lamina is moſt cloſely united to the ſclerotica. 
Round this adeſton it changes colour, and forms a 
whitith ring of the fame breadth with the adheſion; and 
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near the edge of the ſclerotica this ring is ſtronger and 
of a different texture from what it is any where elſe. It 
adheres ſo cloſely to the ſclerotica, that if we blow 
through a ſmall hole made therein without touching the 
choroides, the air will penetrate every where between 
the two coats, but cannot deſtroy this adheſion, or paſs 
to 1 cornea. This adheſion has been improperly 
named ligamentum ciliare. On the inner ſurface of this 
lamina we diſcover a great number of flat lines in a 
vortical diſpoſition, which are the veſſels named by Steno 
vaſa wvorticoſa, or vortices vaſculgſi, of which hereafter. 
The internal lamina of the choroides 1s thinner and 
of a darker colour than the external; and its ſurface, 
together with the correſponding ſurface of the other la- 
mina, 1s covered by a blackiſh ſubſtance with ſome 


| mixture of red, which eaſily ſeparates when touched, 


and immediately tinges the water in which the choroides 
is dipped. The origin of this ſubſtance has not as yet 
been obſerved ; but, after a nice anatomical injection, 
I have obſerved a great number of vaſcular ſtars on the 
inner ſurface of this lamina. In Mr Ruyſch's works, it 
is termed membrana Ruyſchiana. 

At the anterior edge of the choroides we find the 
iris compoſed of two laminæ, the poſterior of which was 
called uvea by the antients. In the middle of the iris 
there is a hole termed pupil: this in a foetus is covered 
with a membrane called puprllaris, which generally diſ- 
appears about the ſeventh month.” Between 'the two 
laminæ of the iris we find two very thin planes of fibres 
which appear to be fleſhy ; the fibres of one plane be- 
ing orbicular, and lying round the circumference of the 
papilla; and thoſe of the other being radiated, one ex- 
tremity of which is fixed to the orbicular plane, the 
other to the great edge of the iris. 

The plicz or proceſſus ciliares are ſmall radiated and 
prominent duplicatures of the anterior edge of the cho- 
rod coat; and their circumference anſwers partly to 
that of the white ring of the external lamina, They 
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are oblong thin plates ; their external extremities, or 
| thoſe next the choroides, being very fine and pointed; 
the internal are broad, prominent, and ending in acute 
angles. In the duplicature of each ciliary fold we 
find a fine reticular texture of veſſels ; and ſome pre- 
tend to have ſeen fleſhy fibres in the ſame place, lying 
in ſmall grooves of the membrana vitrea, as we {hall 
ſee hereafter. 

The ſpace between the cornea and iris, contains the 
greateſt part of. the aqueous humour, and communi- 
cates by the pupilla with a very narrow ſpace behind 
the iris, or between that and the cryſtalline. Theſe 
two ſpaces have been termed the tte chambers of the 
aqueous humour, one anterior, the other poſterior, as I 
ſhall obſerve in deſcribing this humour in particular. 

Retina. The laſt coat proper to the eye is of a very 
different texture from that of the other two coats. It is 
white, ſoft, and tender, and, in a manner, medullary, 
or like a kind of paſte ſpread upon a fine reticular web. 
It reaches from the inſertion of the optic nerve to near 
the edge of the cryſtalline lens.” At the place which 
anſwers to the inſertion of the optic nerve, we obſerve a 
ſmall depreſſion, in which hes a ſort of medullary but- 
ton, terminating in a point; and from this depreſſion 
blood-veſſels go out, which are ramiſicd on all fides 
through the ſubſtance of the retina. 

It is commonly ſaid, that the retina is a production 
or expanſion of the medullary ſubſtance of the optic 
nerve; the ſclerotica, of the dura-mater ; and the cho- 
roides, of the pia mater, which accompanics this nerve. 
But this opinion 1s not altogether agreeable to what we 
oblerve in examining the optic nerve, and its inſertion 
in the globe of the eye. If we take a very ſharp in- 
liirumcnt, and divide this nerve through its whole 
length, between where 1t enters the orbit and where 
it enters the globe, into two equal lateral parts, and then 
continue this ſection through the middle or centre of 
its inſertion, the following phenomena will appear. 

| That 
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That the nerve contracts a little at its inſertion into 
the globe; that its outer covering is a true continuation 
of the dura mater; that this vagina is very different 
from the ſclerotica both in thickneſs and texture, the 
ſclerotica being thicker than the vagina, and of ano- 
ther ſtructure ; that the vagina from the pia mater 
torms, through the whole medullary ſubſtance of the 
nerve} ſeveral very fine cellular ſepta; and that where it 
enters the globe of the eye, the pia mater does not di- 
rectly anſwer to the choroides. 

Laſtly, that as the medullary ſubſtance of the nerve 
enters the globe, it is very much contracted, and ſeems 
to terminate only in the ſmall tubercle or button already 
mentioned; but if we examine accurately, we ſhall 
und that the retina is really a continuation of the fibres 
which compoſe the meduliary part of the nerve. 

Ihe inſertion of the optic nerve in the globe of the 
eye is not directly oppoſite to the pupilla, fo that the di- 
{tance between theſe two parts is not the ſame when 
meaſured on all parts of the globe. The greateſt di- 
itance is on the ſide next the temples; and the ſmalleſt, 
next the noſe, I have obſerved an inequality of the 
ſame kind in the breadth of the uvea, which in many 
ludjects is leſs near the noſe than near the temples; ſo 
that the centre of the pupilla is not the ſame with 
that of the great circumference of the iris; and I have 
ſeen the ſame difference in the breadth of the corona 
chiaris. 


6 4. The Humcurs of the Eye and their Capſulg. 


The vitreous humour. "The vitreous humour is a clear 
and very liquid gelatinous fluid contained in a fine 
tranſparent capſula, called tunica vitrea, together with 
which it forms a maſs nearly of the conſiſtence of the 
white of an egg. It fills the greateſt part of the globe 
of the eye, that is, almoſt all that ſpace which anſwers 


lo the extent of the retina, except a ſmall portion be- 
hind 
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hind the uvea, where it forms a foſſula, in which the 
cryſtalline lens is lodged. This humour being dexte- 
rouſly taken out of the globe, preſerves its conſiſtence 
tor ſome time in the capſula, almoit like the white of 
an egg; and then runs off by little and little, till it quite 
diſappears. 

The tunica vitrea is compoſed exteriorly of two lami- 
nz very cloſely connected, which quite ſurround the 
maſs of humour, and are immediately applied to the 
retina all the way to the great circumference of the co- 
rona ciliaris ; but from thence to the circular edge of 
the foſſula of the cryſtalline, this coat is full of radiated 
ſulci, which contain the proceſſus ciliares of the uvea. 
At the edge of the foſſula the two laminæ ſeparate, and 
form a particular capſula, which belongs to the cryſtal. 
line ; as we ſhall ſee hereafter. 

The internal lamina of the tunica vitrea gives off, 
through the whole ſubſtance of this humour, a great 
number of cellular elongations or ſepta ſo extremely 
fine, as not at all to be viſible in the natural ſtate, the 
whole maſs appearing then to be uniform and equally 
tranſparent through its whole ſubſtance ; but they are 
diſcovered by putting the whole ſoon after it is taken 
out of the body into ſome aceſcent and gently coagula- 
ting liquor. 

The radiated ſulci of the tunica vitrea, which may be 
termed ſulct ciliares, are perfectly black, when the coat 
is taken out of the body. This proceeds from the 
black ſubſtance with which the laminæ or proceſſus ci- 
liares are naturally covered, as well as all the reſt of the 
choroides, and which remains in the bottom of the ſul- 
ci after the laminæ have been taken out. We obſerve 
very fine veſſcls in this humour, which ſhall be deſcri- 
bed afterwards. | 

The cryſtalline humour, The cryſtalline lens is a ſmall 
lenticular body of a pretty firm conſiſtence, and tranſ- 
parent like cryſtal. It is contained in a tranſparent 
membranous capſula, and lodged in the anterior gs” 
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of the vitreous humour, as has been already ſaid. It is 
yery improperly called an humour, becauſe it may be 


p handled and moulded into different ſhapes by the fin- 


gers, and ſometimes almoſt diſſolved by different reite- 


| rated compreſſions, eſpecially when taken out of the 
| capſula. 


The figure of the cryſtalline is lenticular; but its po- 
ſterion ſide is more convex than the anterior, the con- 
vexity of both ſides being very rarely equal. The inter- 


nal ſtructure of this maſs has not been hitherto ſufh- 


ciently diſcovered, to be deſcribed with certainty, eſpe- 
cially in man, where I could never find that contorted 


| diſpoſition of cryſtalline tubes which ſome pretend to 
have ſeen in the eyes of large animals. 


The colour and conſiſtence of the cryſtalline varies 


| in different ages, as was diſcovered by M. Petit the 


phyſician, and demonſtrated by him in the Academy of 
Sciences from a great number of human eyes ; and his 


| obſervations are inſerted in the Memoirs for 1726. 


Till the age of zo it is very tranſparent, and almoſt 
without any colour. It afterwards becomes yellowith, 
and that yellowneſs gradually increaſes. The conſiſtence 
yaries almoſt in the ſame manner, being of an uniform 
loftneſs till the age of 20, and afterwards growing gra- 
dually more ſolid in the middle of the maſs; but in 
this there are varieties, explained in the Memoirs for 
1727. 

The cryſtalline capſula or coat is formed by a dupli- 
cature of the tunica vitrea, as I have already ſaid. 
The external lamina covers the anterior ſide of the 
cryſtalline maſs ; the internal lamina covers the back- 
lide, and likewiſe the foſſula vitrea, in which the cry- 
ſtalline is lodged. The anterior portion of the cryſtal- 
ine capſula is thicker than the poſterior, and, in a 
manner, elaſtic; and both its thickneſs and elaſticity 
oy be diſcovered in diſſection, without any other ar- 
ice. 

The anterior portion ſwells when macerated in wa- 

ter, 
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ter, and then appears to be made up of two pelliculæ, 
united by a fine ſpungy ſubſtance; I demonſtrated this 
duplicature very plainly in the eye of an horſe by the 
knife alone; and I even carried they ſeparation of the 
two laminz as far as the vitreous coat. Having made 
a {mall hole in the middle of the capſula, and blown 
into it through a pipe, ſome part of the air remained 
between the edge of the cryſtalline maſs and that of 
the capſula in form of a tranſparent” circle. This ex- 
periment was made with an ox's eye above ten years 
ago. 

> The aqueous humour is a very limpid fluid, reſem- 
bling a kind of lympha or ſerum, with a very ſmall de- 
gree of viſcidity; and it has no particular capſula like 
the cryſtalline and vitreous humours. It fills the ſpace 


between the cornea and iris, that between the iris and 


the cryſtalline, and the hole of the pupilla. Theſe 
two ſpaces are called the chambers of the aqueous humour, 
and they are diſtinguiſhed into the anterior and poſte- 
rior. 

Ihe two chambers are not of the ſame extent. The 
anterior, which is viſible to every body between the cor- 
nea and iris, is the largeſt; the other between the iris 
and cryltalline is very narrow, eſpecially near the pu- 
pilla, where the iris almolt touches the cryſtalline, This 
proportion between the two chambers has been ſufh- 
ciently proved, contrary to the opinion of many an- 
cient writers, by M. Heiſter, Morgagni, and ſeveral 
members of the royal academy ; but none has treated 
theſe matters at fo great a length as M. Petit the phy- 


ſician, as appears by the printed Memoirs of that So- 


ciety. 


$ 5. De Tunica Albuginea, and Muſcles of the Glabe of the Eye: 


Tae tunica albuginea, called commonly the white of 
the eye, and which appears on all the anterior convex 


ide of the globe, from the cornea to the beginning oi 


the 
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the poſterior ſide, is formed chiefly by the tendinous 


expanſion of four muſcles in the manner preſently to be 
deſcribed. This expanſion adheres very cloſe to the 
{clerotica, and makes it appear very white and ſhining, 
whereas the reſt of it is of a dult whitiſh colour. It is 
very thin near the edge of the cornea; in which it ſeems 
to be loſt, terminating very uniformly, 

There are commonly ſix muſcles inſerted in the globe 
of the human eye; and they are divided, on account of 
their direction, into four recti and two obliqui. The 
recti are again divided, from their fituation, into ſupe- 
rior, inferior, internal, and external; and, from their 
functions, into a levator, depreſſor, adductor, and ab- 
ductor. The two oblique muſcles are denominated from 
their ſituation and ſize, one being named obliguus ſupe- 
rior or major, the other obliquus inferior or minor. The 
obliquus major is likewiſe called frochlearis, becauſe it 
paſſes through a ſmall ods. ee ring, as over a tro- 
chlea or pulley. 

The muſculi recti do not altogether anſwer to that 
name ; for in their natural ſituation they do not at all 
lie in a ſtraight direction, as they are commonly repre- 
jented'in an eye taken out of the body. Jo underſtand 
this, we ought to have a juſt idea of the ſituation of the 
globe i in the orbit, and at the ſame time to remember 
the obliquity of the orbits, as already explained. The 
globe is naturally placed in ſuch a manner, as that, du- 
ring the inaction or equilibrium of all the muſcles, the 
pupilla i is turned directly forward ; the inner edge of 
the orbit is oppoſite to the middle of the inſide of the 
globe; the outer edge of the orbit, becauſe of its ob- 
lc quity, is behind the middle of the outſide of the 
zlobe; and laſtly, the great circumterence ot the con- 
vexity of the globe between the pupilla and the optic 
nerve, runs diretly i inwards and outwards, upwards and 
downwards. 

In this ſituation, the internal rectus alone is in a 
ſtraight direction, the other three being oblique ;z 0 

the 
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the external rectus is the longeſt, the internal the 

ſhorteſt, and the ſuperior and inferior of the ſame 
middle length between the two former. The externa! 
rectus is likewiſe bent round the outer convex fide of 
the globe; the ſuperior and inferior are alſo incurvatcd, 
but in a leſs degree; whereas the whole internus is al- 
moſt ſtreight: notwithſtanding all this, I ſhall ſtill con- 
tinue to give them all the common name of muſculi ocul. 
recti. 

Theſe muſcles are fixed by their poſterior extremi. 
ties at the bottom of the orbit near the foramen opticum 
in the elongation of the dura mater, by ſhort narrou 
tendons, in the ſame order in which I have already 
named them. From thence they run wholly fleſhy, to- 
ward the great circumference of the convexity of the 
globe, between the optic nerve and cornea, where they 
are expanded into flat broad tendons which touch each 
other, and afterwards unite. Theſe tendons are fixed 
firſt of all by a particular inſertion in the circumference 
quit mentioned, and afterwards continue their adheſion 
all the way to the cornea, forming the tunica albugi: 
nea, as has been already ſaid. 

The ſuperior oblique muſcle is fixed to the bottoni 
of the orbit, by a narrow tendon, in the ſame manner 
as the recti, between the rectus ſuperior and internus. 
From thence it runs on the orbit oppoſite to the inter- 
ſtice between theſe two muſcles, toward the internal 
angular apophyſis of the os frontis, where it terminates 
in a thin tendon, which having paſſed thro? a kind of 
ring as over a pulley, runs afterwards in a vagina ob- 
liquely backward under the rectus ſuperior, that is, be- 
tween that muſcle and the globe; and increaſing in 
breadth it is inſerted poſteriorly and laterally in the 
globe, near the rectus externus, 

The ring through which the muſcle paſſes, is partly 
cartilaginous and partly ligamentous. The cartilaginous 
portion is flat, of a conſiderable breadth, and like halt 


a ring. The ligamentous portion adheres ſtrongly . 
the 


2 
t 
\ 
t 


aa edn, @ os on 


W — . wel uma 


Chap. I. AND ITS APPEND AGES. 179 


che two ends of the cartilage, and is fixed in the ſmall 
foſſula which lies in the orbit on the angular apophy- 
ſis of the os frontis. By means of this ligament, the 
ring is in ſome meaſure moveable, and yields to the 
motions of the muſcle. To the anterior edge of the 
ring, a ligamentous vagina 1s fixed, which inveſts the 
tendon all the way to its inſertion in the globe. 

The obliquus inferior is ſituated obliquely at the 
lower ſide of the orbit, under the rectus inferior, which 
conſequently lies between this muſcle and the globe. It 
is fixed by one extremity a little tendinous, to the root 
of the naſal proceſs of the os maxillare, near the edge of 
the orbit between the opening of the lacrymal duct, 

and the inferior orbitary fiſſure. 
From thence it paſſes obliquely, and a little tranſ- 
verſely backward, under the rectus inferior; and is fixed 
to the poſterior lateral part of the globe by a flat tendon op- 
poſite to and at a ſmall diſtance from the tendon of the 
obliquus ſuperior; ſo that theſe two muſcles do in ſome 
meaſure ſurround the outer poſterior part of the globe. 

Uſes F theſe muſcles. The rectus ſuperior moves the 


anterior portion of the globe upward when we lift up 


the eyes; the rectus inferior carries this portion down- 
ward; the internus toward the noſe, and the externus 
toward the temples. | 

When two neighbouring recti act at the fame time, 
they carry the anterior portion of the globe obliquely 
toward that ſide which anſwers to the diſtance between 
theſe two muſcles: and when all the four muſcles act 
ſucceſſively, they turn the globe of the eye round, 
which is what is called rolling the eyes. 

It is to be obſerved, that all theſe motions of the 
globe of the eye are made round its centre; ſo that in 
moving the anterior portion, all the other parts are 
likewiſe in motion. "Thus, when the pupilla is turned 
toward the noſe or upward, the inſertion of the optic 


nerve is at the ſame time turned toward the temple, or 
downward. 
The 
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The uſe of the oblique muſcles is chiefly to counter. 
balance the action of the recti, and to ſupport the globe 
in all the motions already mentioned. This is evident 
from their inſertions, which are in a contrary direction 
to thoſe of the recti, their fixed points with relation to 
the motions of the globe being placed forward, and 
thoſe of the recti backward, at the bottom of the orbit. 
The ſoft fat which lies behind the globe is altogether in- 
ſufficient to ſupport it: neither is the optic nerve more 
fit for this purpoſe ; for I have ſhewn that this nerve 
follows all the motions of the globe, which would be im- 
poſſible, were not the fat very pliable and without re. 
ſiſtance. And to this we mult add, that the optic nerve 
at its inſertion in the globe has a particular curvature, 
which allows it to be elongated, and conſequently pre- 
vents it from ſuſſering any violence in the different mo- 
tions of the eyes. 

The obliquity of theſe two muſcles does not hinder 
them from doing the office of a fulerum; becauſe this 
is not a fulcrum diſtinct from the part moved, or on 
which the globe of the eye ſlides like the head of one 
bone in the articular cavity of another; but being fixed 
to the part, it eaſily accommodates itſelf: to all the de- 
grees of motion thereof, Had theſe muſcles lain in a 
{traight direction, they would have incommoded the 
recti; but their obliquity may be ſaid to be in ſome 
meaſure rectified by the inner ſurface of the orbit, and 
the rectus externus. 

The inner ſurface of the orbit ſerves for a kind of 
collateral fulcrum, which hinders the globe from fall 
ing too far inward ; as the joint action of the two ob- 
liqui prevents it in part from falling too far outward. 
The rectus externus, by being bent on the globe, not 
only hinders it from being carried outward, but allo 
prevents the indirect motions of the obliqui from thruit- 
ing it out of the orbit toward the temples. The other 
uſes attributed to thele muſcles ſeem to be without 


foundation, from the conſideration of their inſertions, 
and 
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and of the ſtructure of the parts with which they are 
concerned; both which reaſons are explained in the 
Memoirs of the Academy for 1721. 


66. The Supercilia, and Muſculi ſrontales, eccipitales, and ſu- 
perciliares. 


Supercilia. The ſupercilia or eye-brows are the two 
hairy arches ſituated at the lower part of the forehead, 
between the top of tlie noſe and temples, in the ſame di- 


rection with the bony arches which form the ſuperior 


edges of the orbits, and are peculiar to the human ſpe- 


cies. The ſkin in which they are fixed does not feem to 
be much thicker than that of the reſt of the fore head; 


but the membrana adipoſa is thicker than on the neigh- 
The colour of the eye-brows is diffe- 
rent in different perſons; and often, in the fame per- 
ſon, different from that of the hair on the head: nei- 
ther is the ſize of them always alike. The hairs of 
which they conſiſt are ſtrong and pretty ſtift; and they 
lie obliquely, their roots being turned to the noſe, and 
their points to the temples. f 

The ſupercilia have motions common to them with 
thoſe of the ſkin of the forehead, and of the hairy 
ſcalp. By theſe motions the eye-brows are lifted up; 


the ſkin of the forehead is wrinkled more or leſs re- 


gularly and tranſverſely; and the hair and almoſt the 
whole ſcalp is moved, but not in the ſame degree in all 
perſons ; for ſome by this motion alone can move their 
hat, and even throw it off from their head. Ihe eye- 
brows have likewiſe particular motions which contract 
the ſkin above the noſe ; and all theſe different motions 
are performed by the following muſcles. 

Muſculi frontales. "The frontal muſcles are two thin, 
broad, fleſhy planes, of unequal lengths, lying imme- 
diately behind the ſkin and membrana adipoſa, on the 
anterior parts of the forehead, which parts they cover 
irom the root of the noſe, and through about two- 
thirds of the arch of the eye-brows on each fide, all the 
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way to the lateral parts of the hair on the forchead. At 
the root of the noſe they touch each other as if they 
were but one muſcle; and at this place their fibres are 
ſhort and longitudinal, or vertical. 

The next fibres on each fide become gradually 
longer and more oblique; the moſt anterior being al. 
ways the ſhorteſt and ſtraighteſt ; and the lateral, the 
longeſt, and turned moſt © liquely toward the temples 
at their upper extremities. By tus diſpoſition an an- 
gular interſtice is formed between the place where the 
two muſcles join, and the hair on the middle of the 


forehead ; but this diſpoſition is not the ſame in all ſub- 


jects, no more than the wrinkles and bounds of the hair 
on the forehead. 

Theſe muſcles are fixed by their inferior extremities 
immediately in the ſkin, running through the membra- 
na adipola. Ihey cover the muſculi ſupercihares, and 
adhere cloſely to them by a kind of intertexture. By 
the ſame fibres they ſeem to be inferted in the angular 
apophyſes of the os frontis, and to be blended a little 
with the muſcles of the palpebræ and noſe. Their 
upper extremities are fixed to a tendinous expanſion 
which runs over the head to be inſerted to the occipital 
muſcles. Each of their lateral portions covers a portion 
of the temporal mulcle on the ſame fide, and adheres 
very cloſely to it. The ſuperior and inferior inſertions 
are graduated. 
 Muſeuli occipitales. The occipital muſcles are two 
ſmall, thin, broad, and very ſhort fleſhy planes, ſitua- 
ted on the lateral parts of the occiput, at ſome diſtance 
from each other. They are inſerted by the inferior ex- 
tremities of their gelb) fibres in the ſuperior tranſverle 
line of the os occipitis, and alſo a little above it. From 
thence they run up obliquely from behind forward, and 
are fixed to the tendon mentioned above. 

The breadth of theſe muſcles reaches from the poſte- 
rior middle part of the occiput toward the maſtoide apo- 
phyſis, and they aiminiſh unequally 1 in length as they 
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approach theſe apophyſes. From this inequality in 
length, each of them appears as if it were double in 
fome ſubjects; and in others they are ſo thin and pale, 
that they ſeem to be wanting. They are ſometimes co- 
vered by an aponeurotic expanſion of the trapezii. 

The occipital and frontal muſcles appear to be true 
digaſtrici, both in regard to their inſertions and action. 
The fixed inſertions of the occipitales at the lower part 
of the occiput, and the moveable inſertions of the fronta- 
les in the fkin of the forehead and of the ſupercilia, beiog 
well conſidered, together with their reciprocal inſertions 
in the ſame aponeuroſis, ſeem to be a very convincing 
proof that they are digaſtric muſcles. 

Theſe four muſcles ſeem always to act in concert, the 
occtpitales being only auxiliaries or aſſiſtants to the 
trontales, the ofthce of which is to raiſe the ſupercilia, 
by wrinkling the ſkin of the forehead ; theſe wrinkles 
following the direction of the eye-brows pretty regular- 
ly in ſoine ſubjeQs, and very irregularly in others. 

To be convinced of the co-operation of theſe four 
muicles, we need only hold the hand on the occip1- 
tales, while we raiſe the cye-brows and wrinkle the 
ſorehead ſeveral times; and we will perceive the occi- 
pitales to move each time, though not in the ſame de- 


. gree in all ſubjects. In ſome perſons the occipitales ſeem 


to be relaxed, while the frontales being in contraction 
move the whole ſcalp and pericranium forward, and then 
contract to bring them back to their natural ſituation. 
Muſculi ſuperciliares. The muſculi ſuperciliares are 
Helhy faſciculi ſituated behind the ſupercilia, and be- 
hind the inferior portion of the muſculi frontales from 
the root of the noſe to above one half of each ſuperci- 
liary arch. They are ſtrongly inſerted, partly in the 
ſynarthroſis of the oſſa naſi with the os frontis, where 
they come very near the proper muſcles of the noſe, and 
partly in a ſmall neighbouring portion of the orbit. 
From thence they firſt run up a little, and afterwards 
more or leſs in the direction of the'eye-brows. They 
are made up of ſeveral ſmall fafciculi of oblique — 
12 a 
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all fixed by one end in the manner already ſaid, and 
by the other partly in the lower extremity of the 
muſcles by which they are covered, and partly i in the 
{kin of the ſupercilia. This laſt portion is eaſily con- 
founded with a portion of the muſculus orbicularis pal- 
pebrarum. 

The action of theſe muſcles is to depreſs the eye- 
brows. to bring them cloſe together, and to contract 
the ſkin of the forehead immediately above the noſe 
into longitudinal and oblique wrinkles, and the ſkin 
which covers the root of the noſe into irregular tranſ— 
verſe wrinkles. This action, as well as that of the 
frontales, and of the mulcles of the noſe and lips, is 
not always arbitrary, but foinctimes mechanical and 
involuntary. Theſe mulcles may perhaps likewiſe 
ſerve to keep the muſculi frontales in equilibrio du— 
ring their inaction, they being moveable by both extre- 
mities, 


$ 7. The Palpebræ and Membrana conjunctiva. 


Palſebræ. Tat palpebrz are a kind of veils or cur- 
tains placed tranſverſely above and below the anterior 
portion of the globe of the eye; and accordingly there 
are two eve-lids to each eye, one ſuperior, the other 
inferior, Ihe ſupertor is the largeſt and moſt move- 
able in man. They both unite at each ſide of the 
globe; and the places of their union are termed angles, 
one large and internal which is next the nole, the other 
imall or external which 1s next the temples. 

Structure of the palpebra. The palpebræ are made 
up of common and proper parts. The common parts 
are the ſkin, epidermis, and membrana adipola. The 
proper parts are the mulcles, the tarſi, the puncta or 
foramina lacrymalis, the membrana conjunctiva, the 
glandula lacrymalia, and the particular ligaments which 
ſuſtain the tarſi. Ihe tarſi and their ligaments are in 
tome mcaſure the baſis of all theſe parts. 

Tai 
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Tarſi. The tarſi are thin cartilages, forming the 
principal part of the edge of each palpebra; and they 
are broader at the middle than at the extremities. 


Thoſe of the ſuperior palpebræ“ are ſomething more 


than a quarter of an inch in breadth; but in the lower 
palpebra they are not above the ſixth part of an inch; 
and their extremities next the temples are more {lender 
than thoſe next the noſe, 

Theſe cartilages are ſuited to the borders and curva- 
ture of the eye-lids. The lower edge of the ſuperior 
cartilage, and the upper edge of the inferior, terminate 
equally, and both may be termed the ciliary edges. 'The 
oppoſite edge of the upper tarſus is ſomething ſemicir- 
cular between its two extremities; but that of the in- 
ferior tarſus is more uniform, and both are thinner 
than the ciliary edges. Their inner ſides, or thoſe next 
the globe are grooved by ſeveral ſmall tranſverſe chan- 
nels, of which hereafter; and the extremities of both 
cartilages are connected by a kind of ſmall ligaments. 

Ligamenta tarſorum lata. The broad ligaments of 
the tarh are membranous elongations formed by the 
union of the perioſteum of the orbits and perictanium 
along both edges of each orbit. "The ſuperior ligament 
is broader than the inferior, and fixed to the ſuperior 
edge of the upper cartilage, as the inferior is to the 
lower edge of the lower cartilage; fo that theſe liga- 
ments and the tarſi, taken alone or without the other 
parts, repreſent palpebre. This diſcovery I firſt com- 
municated in my private courſcs. 

Membrana cenjuntiiva, The membrana conjunctiva 
is generally deſcribed among the coats of the globe of 
the eye; and I allo mentioned it there, but have reter- 
red the deſcription of it to that of the palpebtæ . It is a 
thin membrane, one portion of which lines the inner 
turface of the palpebræ, that is, of the tarſi and their 
broad ligaments. At the edge of the orbit it has a fold, 
and is continued from hence on the anterior half of the 
globe of the eye, adhering to the tunica albuginea ; ſo 

13 that 


—— — N 


126 THE ET E, Part VI. 


that the palpebr and the fore part of the globe of the 


eye are covered by one and the fame membrane, which 
does not appear to be a continuation of the pericra-. 
nium, but has ſome connection with the broad liga- 
ments of the tarſi. 

The name of conjunctiva is commonly given only to 
that part which covers the globe, the other being called 
ſimply the internal membrane of the palpebra ; but we 
may very well name the one membrana oculi conjunttiva, 
and the other membrana paipebrarum conjunctiva. hat 
of the palpebræ is a very fine membrane adhering very 
cloſe, and full of ſmall capillary blood-veſlels. It is per- 
forated by numerous imperceptible pores, thro? which 
a kind of ſerum is continually diſcharged; and it has 
2 very evident folds which ſhall be ſpoken to herc- 
after. 

The conjunctiva of the eye adheres by the intervention 
of a cellular ſubſtance; and is conſequently looſe, and 
as it were moveable; and it may be taken hold of, and 
ſeparated in ſeveral places from the tendinous coat. It 
is of a whitiſh colour; and being tranſparent, the albu- 
ginea makes it appear perfectly white: theſe two coats 
together forming what is called the white of the eye. 
The greateſt part of the numerous veſſels which run 
upon it contain naturally only the ſerous part of the 
blood, and conſequently are not diſcoverable, except 
by anatomical inje ctions, inflammations, obſtructions, 
&xc. With the point of a good knife we continue the 
teparation of this membrane over the cornea; 

Glandula lacrymalis. The lacrymal gland is yel- 
lowiſh, and of the number of thoſe called cong/omerate 
glands. It hes under that depreſſion obſervable in the 
arch of the orbit near the temples mentioned in the de- 
ſcription of the ſkeleton, and laterally above the globe 
of the eye. It is a little flatted, and divided as it 
were into two lobes; one of which lies toward the in- 
lertion of the muſculus rectus ſuperior, the other to- 


ward the rectus externus. It adheres very cloſely to 
the 
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the fat which ſurrounds the muſcles and poſterior con- 
yexity of the eye, and it was formerly named glandula 
innominata. | 

From this gland ſeveral ſmall duas go out, which 
run down almoſt parallel to each other, thro” the ſub- 
ſtance of the tunica interna or conjunctiva of the ſupe- 
rior palpebra, and afterwards pierce it inwardly near 
the ſuperior edge of the tarſus. 

The borders of each palpebra taken together are 
formed by the edge of the tarſus, and by the union of 
the internal membrane with the ſkin and epidermis. 
This border is flat, and of ſome ſenfible breadth from 
within about a quarter of an inch of the internal angle, 
all the way to the external angle, near which the breadth 
This breadth is owing only to the thick- 
neſs of the palpebræ, which at this place have their 
edges oblique or flanting, in ſuch a manner as when 
the two palpebræ touch each other ſlightly, a triangular 
ſpace or canal is formed between them and the globe of 
the eye. 

Cilia. The flat edge of each palpebra is adorned 
with a row of hairs called cilia, or the eye-laſhes. Thoſe 
belonging to the ſuperior palpebra are bent upward, 
and longer than thoſe of the lower palpebra which are 
bent downward. Theſe rows are placed next the ſkin; 
and are not fingle, but irregularſy double or triple. 
The hairs are longer near the middle of the palpebræ 
than toward the extremities ; and for about a quarter 
of an inch from the inner angle, they are quite want» 


Ang. | 


 Glandule cihiares. Along the ſame border of the 
palpebræ near the internal membrane, or toward the 
eye, we ſee a row of ſmall holes, which may be named 
foramina or puncta &ciliaria. They are the orifices of 
the ſame number of ſmall oblong glands which lie in 
the ſulci, channels, or grooves on the inner ſurface of 
the tarſus, Theſe little glands are of a whitiſh colour ; 
and, when examined through a ſingle microſcope, they 
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appear like bunches of grapes, thoſe of each bunch 
communicating together; and when they are ſqueezed 
between two nails, a ſebaceous matter like ſoft wax, 
is dilcharged through the puncta ciliaria. 

Puncta lacrymalia» Near the great or internal angle 
of the palpcbræ, the flat portions of their edges termi- 
nate in another, which is rounder and thinner, By the 
union of theſe two edges an angle is formed; which is 
not pertectly pointed like a true angle, but rounded; 
and yet it ought not to be termed an obtuſe angle, be- 
cauſe that expreſſion in the mathematical ſtyle means 
jomething different. For the ſame reaſon the name cf 
great angle is improper z and we had better call it the 
internal or naſal angle. 

At this place, the extremity of the flat portion is di- 
ſtinguiſhed from the round portion by a ſmall protube- 
rance or papilla, which is obliquely perforated by 2 
imall hole in the edge of each palpebra. Theſe two 
{mall holes are very viſible, and often more fo in living 
than in dead bodies; and they are commonly named 
puncta lacrymalia, being the orifices of two ſmall ducts 
which open beyond the angle of the cye into a particu- 
lar reſervoir, termed /acculus lactymalis, which ſhall be 
deſcribed in the article of the Noſe. 

The puncta lacrymalia are oppoſite to each other, 
fo that they meet when the eye is ſhut. Round the 


orifice of each of thcſe points, we obſerve a whitiſh 


circle, which ſeems to be a cartilaginous appendix of 
the tarſus, and which keeps the orifice always open. 
Theſe two oblique circles are ſo diſpoſed, that when 
the eye 1s but ſlightly ſhut, they touch each other only 
toward the ſkin, and not toward the globe of the eye. 
1he tine membrane which covers theſe circles, and pal- 


Jes through the puncta into the ducts, ſeem fometimes 


to run into gathers when it is touched with a ſtilet. 
his oblervation was firſt made by the late M. Saint Yves 
a Pariſian oculiſt. 
Caruncula lacrymalis, The caruncula lacrymalis is : 
{ma!: 
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ſmall reddiſh, granulated, oblong , body, ſituated pre- 
ciſely between the internal angle of the palpebræ and 
globe of the eye, but it 1s not fleſhy as its name would 
inſinuate. The ſubſtance of it ſeems to be wholly glan- 
dular; and it appears through a ſingle microſcope, in 
the ſame manner as the other conglomerate glands. We 
diſcover upon it a great number of fine hairs covered 
by an oily, yellowiſh matter; and on the globe of the 
eye, near this glandular body, we ſce a ſemilunar fold 


| formed by the conjunctiva, the concave ſide of which 


is turned to the uvea, and the convex ſide to the noſe. 

This fold, which has the name of membrana ſemilu- 
naris, appears moſt when the eye is turned toward the 
noſe; © it is ſhaped like a creſcen:, the two points of 
which anſwer to the puncta lacrymalia, and conduct 
the tears into the puncta.“ 


$ 8. The Muſcles of the Palpebræ. 


Tut muſcles of the palpebræ are commonly reckon- 
ed to be two ; one peculiar to the upper eye-lid, named 
levator palpebræ ſuperioris; the other common to both, 
called muſculus orbicularts palpebrarum, which has been 
ſubdivided in different manners, as we ſhall ſee pre- 
lently. | 

Levalor proprius, The levator palpebræ ſuperioris is 
a very thin muſcle, ſituated in the orbit above and 
along the rectus ſuperior oculi. It is fixed to the bot- 
tom of the orbit, by a ſmall narrow tendon, near the 
toramen opticum between the poſterior inſertions of the 


rectus ſuperior and obliquus ſuperior. From thence its 


lleſhy fibres run forward on the rectus, increaſing gra- 
dually in breadth, and terminate by a very broad apo- 
neuroſis, in the tarſus of the ſuperior palpebra. | 
Orbicularis palpebrarum. By the muſculus palpebra- 
rum obliquus, we underſtand all that extent of fleſhy 
libres which, by a thin ſtratum, ſurrounds the edge of 
cach orbit, and from thence, without any interrup- 
tion, 
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tion, covers the two palpebræ all the way to the cilia, 


The fibres which run upon the edge of the orbit are 
nearly orbicular; but moſt of thoſe which cover the 
palpcbræ are tranſverſely oval. 

Almoſt all of them have a common tendon ſitua.ed 
tranſverſely between the internal angle of the eye and 
the naſal apophyſis of the os maxillare. This is a ſlen- 
der ligamentous tendon, ſtrongeſt where it is fixed in 
the bone, and diminiſhing gradually as it approaches 
the angle of the palpebræ, where it terminates at the 
union of the points, or at the extremitics of the two 
tatſi. The fleſhy fibres are fixed to it anteriorly ; 5 
that at the firſt ſight it appears to be no more than a 
linea alba. 

From thence one portion of the fibres is turned up- 
ward, the other downward ; and both meet again at 
the external angle, being united by a particular kind of 
intertexture very difficult to be explained. When, ha- 
ving inverted this portion of the muſcle, we examine 
its poſterior ſurface, we obſerve a ſmall thin tendinous 
rope, which runs through the fleſhy fibres, and divides 
them all the way from the union of the two tarſi to the 
temporal edge of the orbit, where it diſappears ; the 
fibres which lie beyond it appearing to continue the 
main circuit of the mulcle, 

I divide this mulcle into four portions ; whereof the 
firſt is that which ſurrounds the orbit, and which does 
not appear to be interrupted toward the temples, the 
upper part of it lying between the ſupercilia and the 
lower part of the muſculi fromales. The ſecond por— 
tion is that which lies between the upper edge of the 
orbit and the globe of the eye, and which covers the 
inferior edge of the orbit below, ſome of its fibres be- 
ing fixed to both edges of the orbit. Riolan diviged 
this into two ſemicircular portions, one ſuperior, the 
other inferior; the firſt lying between the muſculus ſu- 
perciliaris and the lower par: of the muſculus frontalis, 
to both which it adhercs very much. 1 
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The third portion ſeems to belong more particularly 
to the palpebræ, and the greateſt part of it is ſpent in 
the palpebra ſuperior. The fibres of this portion meet 
at the two angles of the eye, where they appear to 
make very acute inflexions without any diſcontinua- 
tion; but when examined on the other ſide next the 
globe of the eye, they have in ſome ſubjects appeared 


to me to be diſtinguiſhed into ſuperior and interior. 


Ihe greatelt part of theſe fibres form a tranſverſely oval 


| circumference ; the ſhorteſt diameter of which is longer 
| when the eyes are open than when ſhut. 


The fourth portion 4s an appendix to the third ; from 


| which it differs chiefly in this, that its fibres do not 
reach to the angles, and form only ſmall arches ; the 


extremities of which terminate in each palpebra. This 
portion is really divided into two; one for the edge ot 
the upper eye-hd, the other for that of the lower. 
Riolan names this portion muſculzs ciliaris. 

All theſe different portions of the orbicular muſcle 
adhere to the ſkin, which covers it from the upper part 
of the noſe to the temples, and from the ſupercilium to 
t1e upper part of the cheek. When they contract, ſe- 
yeral wrinkles are formed in the ſkin, which vary ac- 
cording to the different direction of the fibres; thoſe 
under the lower palpebra are very numerous, and run 
down very obliquely from before backward. 

The {kin of the ſuperior palpebra is folded archwiſe, 
almoſt in a parallel direction to that of the ſemioval 
fibres; the plicæ interſecting the levator, whereas the 
other folds only interſect the orbicularis. Ihe radiated 
and oblique plicæ ſeldom appear in young perſons, ex- 
cept when the firſt and ſecond portions of the orbicu- 
laris are in action; but in aged perſons the marks 
thereof are viſible at all times. 

In man, the ſuperior palpebra has much more mo- 
tion than the inferior. The ſmall ſimple motions, 
called twink/ing, which frequently happen, though not 
<qually often in all ſubjeQs, are performed “ by the al- 

ternate 
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ternate contraction of the levator palpebræ and orbicu. 
laris.“ 

Theſe ſlight motions, eſpecially thoſe of the upper 
palpebra, are not very eaſy to be explained according 
to the true ſtructure of the part. The motions which 
wrinkle the palpebræ, and which are commonly per— 
formed to keep one eye very cloſe ſhut, while we look 
ſtedfaſtly with the other, are explicable by the ſimple 
contraction of all the portions of the orbicularis. 
Theſe motions likewiſe depreſs the ſupercilia, which 
conſe quently may be moved in three diitcrent manners, 
upwards by the muſculi frontales, downward by the 
orbiculares, and forward by the ſuperciliares. I ſhall 
take another occaſion to explain the difaculties here 
mentioned. 


6 9. The Veſſels of the Eye and of its Appendages. 


Tax external carotid artery, by means of the arteria 
maxillaris externa, and the temporal and frontal arte- 
ries, give ſeveral ramifications to the integuments 
which ſurround the eye, and to all the portions of the 
muſculus orbicularis ; and theſe ramifications commu- 
nicate with thoſe which are diſtributed to the membra- 
na conjunctiva palpebrarum, and to the caruncula, 
«© Some ſmall branches allo come in through the 
ſpheno- maxillary ſuture, to be diltributed chiefly on the 
perioiteum and fat of the eye. The internal carotid 
artery having entered the cranium, ſends off a conſi— 
derable branch called ccular, which accompanies the 
optic nerve, to be diſtributed to the muicles and globe 
of the eye, to the levator palpebre, to the fat, glan- 
dula lacrymalis, membrana conjunctiva, caruncula la— 
crymalis, &c. It likewiſe communicates with the ex- 
ternal carotid, and ſends one or two very ſmall branches 
to the noſe. The branches which ſupply the globe ot 
the eye perſorate the back part of the tunica ſclerotica 
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in five or ſix places, after having run a little way thro? 


its ſubſtance.“ 

They next perforate the external lamina of the cho- 
roides in the ſame number ol places, and form between 
that and the internal lamina the vala vorticoſa of Ste- 
no, and the vaſcular ſtellæ mentioned in the deſcription 
of this internal lamina. Some ſmall vaſcular filaments 


from theſe ramifications are likewiſe obſerved to ad- 
| here very cloſely to the tunica vitrea; and before they 
| form the vaſa vorticoſa, they ſend ſmall arteries in a 


direct courſe to the circumference of the uvea, where 


| they form a vaſcular circle, which ſends out capillaries 
| as far as the membrana cryſtallina, which are very ea- 
ſily injected | in new-born children. 


The veins of all theſe parts anſwer nearly to the ar- 
teries. The internal veins unload themſelves, partly 
into the internal jugular vein, by the ſinus orbitarii, 
cavernoſi, and petroſi; and partly into the external ju- 


| cular vein, by the vena angularis, or maxillaris exter- 
na, the maxillaris interna, temporalis, &c. 8 


Beſides the capillary vellels, eaſily diſtinguiſhable by 
the red colour of the blood, there are great numbers of 
thoſe which admit nothing but the ſerous and lympha- 
tic parts of the blood, and conſequently do not appear 


in the natural ſtate, They become viſible in ſome pla- 


ces by inflammations and injections, as on the mem- 
brana conjunctiva of the eye; but theſe contrivances do 
not diſcover them every where in aged perſons, In a 
tus, and in new-born children, a fine injection has 
ſucceeded ſo well as to diſcover the veſſels of the mem- 
brana cryſtallina and vitrea; and in a fcetus of about 
ſix months, the injected liquor ſeemed to me to have 
penetrated a part of the cryſtalline and yitreous hu- 
mour, 


& 10. The 
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9 10. The Nerves of the Eye and of its Appendages. 


I SHALL in this paragraph repeat and illuſtrate what ha: 
been already ſaid in the deſcription of the nerves, con. 
cerning thoſe of the eye. Beſides the optic nerve al. 
ready deſcribed, the globe of the eye receives fever 
ſmall ones, which run on each fide along and about 
the optic nerve, from its entry into the orbit to its in. 
fertion in the globe. Theſe filaments come chiefy 
trom a fmall Jenticular ganglion, formed by very 
Mort rami of the orbitary or ophthalmic branch of the 
lifch pair, and by a branch of the third pair, or mo- 
tores oculi. 

Theſe nervous filaments of the lenticular ganglion 
having reached the globe of the eye, are divided into 
Ave or fix faſciculi; which having ſurrounded the optic 
nerve, and penetrated and perforated the ſclerotica, run 
at diſtances more or leſs equal between the ſcierotica 
and choroides towards the iris. There each of them is 
divided into ſeveral {ſhort filaments, which terminate in 
the ſubſtance of the iris. Theſe ſmall nerves, which run 
trom behind forward between the ſclerotica and the 
choroides, have formerly been taken for particular li- 
gaments by very great anatomiſts. 

The nerves which go to the other parts belonging to 
the eye, come from the third, fourth, fixth, and firſt 
two branches of the fifth pair of nerves of the medulia 
oblongata, and likewife from the portia dura of the 
feventh pair. The third, fourth, and fixth pairs give 
nerves to the mulcles of the globe of the eye. The 
two branches of the fifth pair, and the portio dura of 
the ſeventh, give nerves not only to the other parts 
which ſurround the globe, but alſo to the muſculi 
trontales and internal parts of the noſe. 

The trunk of the third pair, or motores oculi, ha- 
ving entered the orbit through the ſuperior orbitar 
ſillure, „or foramen lacerum of the ſphenoid bone,” 


Pro- 
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produces four branches. The firſt runs upward, and 
divides into two; one for the muſculus rectus ſupe- 
rior, and the other for the levator palpebræ ſuperioris. 
The trunk continuing its courſe, gives off the ſecond 
ort branch to the rectus inferior. The third branch 
is long, and goes to the obliquus inferior, contribu— 
ting likewiſe to the formation ot the lenticular ganglion 
already mentioned. Ihe fourth branch is large, and 


ſupplies the rectus internus. 


The firit branch of the fifth pair, commonly termed 


| nervus ophthalmicus, divides into three ram, as it enters 
che orbit; and ſometimes only into two, one of which 
is afterwards ſubdivided. 


Ot theſe three branches 
one is ſuperior, which I term nervus ſuperciliaris; one 
internal, termed naſalis; and one external, to which 
the name of temporalis agrees better than that of /acry- 
malis, which may occaſion a miſtake. 

The ſuperior or ſuperciliary ramus runs along the 
whole perioſteum of the orbit; and having paſſed thro” 
the ſuperciliary notch or foramen of the os frontis, is 
diſtributed to the muſculus frontalis, ſuperciliaris, and 
ſuperior portion of the orbicularis palpebrarum ; and 
u communicates with a ſmall branch of the portio dura 
of the ſeventh pair. 

The internal or naſal branch paſſes under the rami- 
fication of the nerve of the third pair; and running to- 
ward the noſe, is diſtributed thereto, and to the neigh- 
bouring parts of the orbicularis, the caruncula, &c. 
This branch ſends off a filament, which, paſſing thro” 
the internal anterior orbitary bole. enters the cranium, 
and preſently returns again through one of the eth- 
moidal holes to the internal parts of the noſe. I have 
ſometimes obſerved this nafal ramus to communicate 
with the ramus ſuperciliaris by a particular arch, before 
it enters the orbitary hole. 

The external or temporal ramus, which is ſometimes 
a ſubdiyiſion of the ſuperciliaris, is diſtributed to 2 
gale 
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glandula lacrymalis, and ſends off a filament which 
pierces the orbitary apophyſis of the os malæ. 

The ſecond branch of the fifth pair, called neruus 
maxillaris ſuperior, ſends off a ramus through the bony 
canal of the lower part of the orbit; which going out 
at the anterior inferior orbitary hole, is diſtributed to 
the neighbouring portion of the muſculus orbicularis, 
and communicates with a ramus of the portio dura, 
I ſhall here ſay nothing of the other diſtributions of this 
branch of the maxillaris ſuperior. 

The portio dura of the ſeventh pair, or auditory 
nerve, Which I call nervus ſympatheticus minor, gives 
branches to thetſuperior, interior, and external Jateral 
parts of the orbicularis palpebrarum ; one of which 


communicates with the nervus ſuperciliaris, and ano- 


ther with the ſub-orbitarius, as I obſerved in the de- 
{cription of the nerves. 


$ 11. The Uſes of the Eye and of its Appendages in general. 


Ev:ry body knows that the eye is the organ of vi- 
Hon. The tranſparent parts of the globe modity the 
rays of light, by different refractions; the retina and 
choroides receive the different impreſſions of theſe ravs; 
and the optic nerve carries theſe impreſſions to the brain. 
When objects are at a great diſtance or obſcure, the 
pupilla is dilated ; and it is contracted when objects are 
near, or placed in a great light. The muſcles of the 
globe of the eye and of the palpebræ perform the mo- 
tions already deſcribed. 

The glandula lacrymalis continually moiſtens the 
ſorepart of the globe of the eye; and the lacrymal ſe- 
rum is equally ſpread over that globe by the motions of 
the ſuperior palpebra, the inner ſurface of which is in 
a ſmall meaſure villous. The union of the two palpc- 
bræ directs this ſerum towards the puncta lacrymalia; 
and the unctuous matter diſcharged through the tora- 
mina ciliaria hinders it from running out between the 
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palpebræ. The large fize and viſcid ſurface of the ca- 
runcula prevents it from running beyond the puncta; 
and thus forces it into them: “ but when from any 
particular cauſe this fine fluid 1s poured out through 
tue excretory ducts of the lacrymal gland faſter than 
t can be carried off through the puncta, it trickles down 
the cheek, and forms what is properly called tears.“ 

The ſupercilia may hinder ſweat from falling on the 
eyes. The ſuperior cilia, which are longer than the in- 
ferior may have the ſame uſe; and they both ſerve to pre- 
rent duſt, inſects, &c. from entering the eyes when they 
are only a little open. 


* SECT. III. The Nosfh. 


Tur parts of which the noſe is compoſed, may be 
divided in two different ways, viz, from their ſitua— 
tion, into internal and external parts; and, from their 
ſtructure, into hard and ſoft parts. 

The external parts are the root of the noſe, the arch, 
the back or ſpine of the noſe, the ſides of the noſe or 
of the arch, the tip of the noſe, the alæ, the external 
nares, and the part under the ſeptum. 

The internal parts are the internal nares, the ſeptum 
narium, the circumvolutions, the conchu ſuperiores, or 
ola ſpongioſa ſuperiora, conchæ inferiores, the polte- 
rior openings of the internal nares, the ſinus frontales, 
ſinus maxillares, ſinus ſphenoidales, the duCtus lacry- 
males, and ductus palatini. 

The firm or hard parts are moſtly bony, and the reſt 
cartilaginous, viz. the os frontis, os ethmoides, os 
iphenoides, offa maxillaria, offa naſi, ofla unguis, ofla 
palati, vomer, conchæ inferiores, and the cartilages. 
to theſe we may add the perioſtcum and perichon- 
drium, as parts belonging to the bones and cartilages. | 

The ſoft parts are the integuments, mulcles, ſaccu- 
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lus lacrymalis, membrana pituitaria, veſſels, nerves, 
and hairs of the nares. The bony parts have been al 
explained in the deſcription of the ſkeleton ; and there. 
tore I need only in this place ſet down the diſtribution 
and diſpoſition thereof, for the formation of fome of the 
principal parts. The ſeptum is formed by the deſcend. 
ing lamina of the os ethmoides, and by the vomer; and 
it is placed in the groove framed by the criſtæ of the 
oſſa maxillaria, and riſing edges of the oſſa palati. 
The back of the noſe is formed by the oſſa naſi; and 
the ſides, by the ſuperior apophyſes of the ofla maxillaria, 

The internal nares, or the two cavities of the noſe, 
comprehend the whole ſpace between the external nares 
and poſterior openings, immediately above the arch of 
the palate, from whence theſe cavities reach upwards a; 
far as the lamina cribroſa of the os ethmoides, where 
they communicate forward with the ſinus frontales, and 
backward with the ſinus ſphenoidales. Laterally, theſe 
cavities are bounded on the inſide by the ſeptum na- 
rium, and on the outſide or that next the check by 
the conch, between which they communicate with the 
finus maxillaris. 

The particular ſituation of theſe cavities deſerves our 
attention. The bottom of them runs directly backward, 
ſo that a ſtraight and pretty large ſtilet may eaſily be 

paſſed from the external nares, under the great apophy- 
fi of the occipital bone, The openings of the maxil- 
lary ſinuſes are nearly ojfpolite to the upper edge 0: 
the oſſa malurum. The openings of the frontal ſinuſes 
are more or leſs oppoſite to and between the pubey! 
or rings of the muſculi trochleares; and by thefe marks 
the ſituation of all the other parts may be determined. 

The inferior portion of the external noſe is compoſcd 
of ſeveral cartilages, which are commonly five in num 
ber, and of a pretty regular figure. "The reſt are only 
additional, ſmalier, more irregular; and the number 
of them more uncertain. Of the five ordinary cartila- 
ges, one is ſituated in the middle, the other four 1 
rally. 
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rally. The middle cartilage is the moſt conſiderable, 
and ſupports the reſt, being connected immediately to 
the bony parts; but the other four are connected to 
the middle cartilage, and to each other, by means of li- 
gaments. 

The principal cartilage of the noſe conſiſts of three 
parts, one middle and two lateral. The middle por- 
tion is a broad cartilaginous lamina, joined, by à kind 
of ſymphyſis, to the anterior edge of the middle lamina 
of the os ethmoides, to the anterior edge of the vomer, 
and to the anterior part of the groove formed by the 
oſſa maxillaria, as far as the naſal ſpines of theſe bones. 
This lamina complctes the ſeptum narium, and indeed 
torms the principal part thereof. 

The lateral portions are oblique and narrow, ſuited 
to the correſponding parts of the bony arch. Where 
they join the middle lamina, a ſuperficial groove is ob- 
ſervable; which makes them ſometimes appear like two 
diſtinct pieces, ſeparated from the lamina, though they 
are really continuous. This ſhallow groove terminates 
below by a ſmall criſta. 

The lateral cartilages are two, on each fide of the 
inferior part of the lamina ; one anterior, the other po- 
ſterior. The two anterior cartilages are very much bent 
forward, and form what is called the tip of the noſe ; the 
ſpace between their incurvated extremities being com- 
monly filled with a kind of fatty ſubſtance. The two 
poſterior cartilages form the alæ of the nares, being 
pretty broad, and of an irregular figure. 

The ſpaces left between ſome portions of the anterior 
and poſterior cartilages, thoſe between the poſterior 
cartilages and the neighbouring parts of the offa maxil- 
laria, and laſtly thoſe between theſe four lateral car- 
tilages and the principal lamina, vary in different ſub- 
jects; and are filled by ſmall additional cartilages, the 
number, ſize, and figure of which are as various as the 
mterſtices in which they lic. 

The ſub-ſeptum, or portion under the ſeptum na- 
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rium, is a pillar of fat applied to the inferior edge of 
the cartilaginous partition, in form of a ſoft moveable 
apppendix. The thickneſs of the alæ narium, and 
eſpecially that of their lower edges, is not owing to the 
cartilages, which are very thin, but to the fame kind of 
ſolid far with which theſe cartilages are covered. The 
great cartilage 1s immoveable by reaſon of its firm con- 
nection to the bony parts. of the noſe; but the lateral 
cartilages are moveable, becauſe of their ligamentous 
connections, and they are moved in different manners 
by the muſcles belonging to them. 

The external noſe is covered by the common integu- 
ments, the ſkin, epidermis, and fat. Thoſe which co- 
ver the tip of the noſe and alæ narium, are a great num- 


ber of glandular bodies, called glandulæ ſebaceꝶ by N. 


Morgagni, the contents of which may eaſily be ſquee- 
Zed out by the fingers. All theſe bony and cartilagi— 
nous parts have likewiſe the common-perioſteum or pe- 
richondrium. 

Muſcles cf the noſe. Six muſcles are commonly rec- 
koned to belong to the noſe ; © two levatores, two de- 
preſſores, and two compreflores.”” In very muſcular bo- 
dies, there are likewiſe ſome ſupernumerary muſcles, 
or ſmall acceſlorii, The noſe may alſo be moved in 
ſome meaſure by the neighbouring muſcles, which in 
many caſes become aſſiſtants to the proper muſcles of 
this organ. 

The muſculus Icvator ale nafi on each ſide, is inſert- 
ed by one extremity, in the ſynarthroſis of the os fron- 
tis and ofla naſi, where its flethy fibres mix with thoſe 
of the muſculi frontales and ſuperciliares. It is very 
lat, and runs down on the fide of the noſe, increaſiny 
gradually in breadth, and terminating by an aponeuro- 
iis, which repreſents the baſis of a pyramid, and is in- 
ſerted in the moveable cartilage which forms the ala 0: 
the nares. 

The depreflor muſcle is a thin, fleſhy plane, ariſing 


irom the os maxillare ſuperius, oppoſite to the roots of 
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the two dentes inciſivi and dens caninus. From thence 
it runs up toward the ala narium, and is inſerted in the 
moveable cartilage at the ſide of the noſe, being covered 
partly by a portion of the former muſcle. 

«© "The compreſlor muſcle is {fixed by one end to the 
cartilage at the ſide of the nole, and by the other to 
the fore-part of the os naſi, and naſal proceſs of the 
ſuperior maxillary bone, where 1t meets with the un- 
der and middle part of the frontal muſcle.” 

The firſt pair of theſe muſcles raifes and dilates the 
ala of the nares, when they act. They likewiſe wrinkle 
the {kin on the ſides of the noſe. The ſecond pair have 
the contrary effect; and the third pair compreſs the 
ſides of the noſe to the ſeptum, as in ſmelling.” 

Membrana pituituria. Ihe membrana pituitaria is 
that which lines the whole internal nares, the oſſa ſpon- 
gioſa, the ſides of the ſeptum narium, and, by an unin- 
terrupted continuation, the inner ſurface of the ſinus 
trontales and maxillares, and of the ductus lacrymales, 
palatini, and ſphenoidales. It is likewiſe continued 
down from the nares to the pharynx, ſeptum palati, &c. 
as we {hall ſhow hereafter. 

It is termed pituitaria, becauſe, through the greateſt 
part of its large extent, it ſerves to ſeparate from the ar- 
terial blood a mucilaginous lympha, called privita by 
the ancients, which in the natural ſtate is pretty liquid; 
but it is ſubject to very great changes, becoming ſome— 
times glutinous or ſnotty, ſometimes Junpid, &c. net- 
ther is it ſeparated in equal quantities thro' the whole 
membrane. | 

When we carefully examine this membrane, it ap— 
pears to be of a different ſtructure in different parts. 
Near the edge of the external nares it is very thin, ap- 
pearing to be the {kin and epidermis in a degenerated 
tate. All the other parts of it in general are ſpongy, 
and of different thickneſſes. The thickeſt parts arc 
thoſe on the ſeptum narium, on the whole lower por— 
tion of the internal nares, and on the conchæ; and it 
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we make a ſmall hole in it at any of theſe places, and 
then blow thro” a pipe, we diſcover a very large cellu. 
lar ſubſtance. In the ſinuſes it appears to be of a more 
ſlender texture. 

On the ſide next the perioſteum and perichondrium, 
it is plentifully ſtored with ſmall glands, the excretory 
ducts of which are very long near the ſeptum narium, 
and their orifices very viſible ; and by applying a pipe 
to any of theſe orifices, the ducts may be blown up al- 
molt through their whole extent; but, in order to this, 
the parts muſt firſt be very well cleaned and waſhed in 
lukewarm water. 

In theſe places eſpecially, we likewiſe diſcover a very 
fine villous ſubſtance, when the parts are examined in 
clear water, in the manner which 1 have deſcribed in 
auother place. 

Sinus, The frontal, maxillary, and ſphenoidal ſinuſes 
open into the internal nares, but in different manners, 
The frontal ſinuſes open from above downward, anſwer- 
ing to the infundibula of the os ethmoides deſcribed in 
the hiſtory of the ſkeleton. The ſphenoidalcs open for- 
wards, oppoſite to the poſterior orifices of the nares; and 
the maxillares open a little higher, between the two con- 
cha or oſſa ſpongiola. Therefore the ſinus frontales diſ- 
charge themſelves moſt readily when we ſtand or it; and 
the ſphenoidales, when the head is inclined forward. 

The ſinus maxillares cannot be emptied wholly or 
both at the ſame time in any one ſituation, Their 

opening, which in ſome ſubjects is ſingle, in others 
double, &c. lies exactly between the two oſſa ſpon- 
gioſa of the fame fide, about the middle of their 
depth: ſo that when the head is held ſtraight, or in- 
clined forward or backward, they can only be halt 
emptied ; but when we lie on one ſide, the ſinus of the 
oppoſite ſide may be wholly emptied, the other remain- 
ing full. 

It is proper here to obſerve the whole extent of the 
maxillary ſinus. Below, there is but a very thin part!- 
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tion between it and the dentes molares, the roots of 
which do, in ſome ſubjects, pertorate that ſeptum. A- 
bove, there is only a very thin tranſparent lamina be- 
tween the orbit and the ſinus. Backward, above the 
tuberoſity of the os maxillare, the ſides of the ſinus are 
very thin, eſpecially at the place which lies before the 
root of the apophyſis pterygoides, thro' which the inte- 
rior maxillary nerve ſends down a ramus to the fora- 
men palatinum poſterius, commonly called gu/tatormm. 
Inward, or toward the conchz narium, the bony part of 
the finus is likewiſe very thin. 

Sacculus lacrymalis. The lacrymal ſacculus is an ob- 
long membranous bag, into which the ſerous fluid is 
diſcharged from the eye through the puncta lacrymalia, 
already deſcribed, and from which the ſame fluid paſ- 
ſes to the loyer part of the internal nares. It is ſitua- 
ted in a bony groove and canal, formed partly by the 
apophyſis nafalis of the os maxillare and os unguis, part- 
ly by the ſame os maxillare and lower part of the os 
unguis, and partly by this lower portion of the os un- 
guis and a ſmall ſuperior portion of the concha na- 
rium inferior. This groove and canal are the bony 
lacrymal duct, about which 1 would adviſe beginners 
to conſult what was ſaid in the deſcription of the ſke- 
leton. 

I have an obſervation or two to add in this place con- 


<erning the ſituation of this bony duct. It runs down 


for a little way obliquely backward, toward the lower 
and lateral part of the internal narcs on each fide, where 
its lower extremity opens on one ſide of the ſinus maxil- 
laris under the os ſpongioſum inferius, nearly at the 
place from which a perpendicular line would fall in the 
interſtice between the ſecond and third dentes molares. 
The upper part .of this duct is only an halt canal or 
groove; the lower is a complete canal, narrower than 
the former. 

The ſacculus lacrymalis may be divided into a ſupe- 


ir or orbitary portion, and an inferior or naſal portion. 
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The orbitary portion fills the whole bony groove, being 
ſituated immediately behind the middle tendon of the 

muſculus orbicularis. About one fourth ot its length is 
above this tendon, and the reſt below. The naſal por- 
tion lies in the bony canal of the noſe, being narrower 
and ſhorter than the former. 

The orbitary portion is diſpoſed at its upper extre- 
mity much in the manner of an inteſtinum cæcum, 
and at the lower extremity is continued with the portio 
naſalis. Towards the internal angle ot the eye, behind 
the tendon of the orbicular muſcle, it is perforated by 
a ſmall ſhort canal formed by the union of the lacrymal 
ducts, 

The naſal portion having reached the lower part of 
the bony duct under the inferior concha, terminates in 
a ſmall, flat, membranous bag, the bottom of which is 
perforated by a round opening, as | have always found 
it upon a careful examination, but which at firſt fight 
appears oblong. 

[ uſed to attribute this difference to the force which 
1 was obliged to uſe in ſeparating the concha inferior, 
in order to ſee this opening, which I have otten found 
more backward than the middle of the bag at the extre- 
mity of this portion; and therefore, when | would either 
ſce or ſnow this opening in its natural (tate, I do not 
ſeparate the inferior concha, but cut it gently with a 
ſharp knife, or with ſciſſars. If a tranſverſe line be drawn 
between the lower part of the noſe and os mal, and 
another line be drawn directly upward, oppoſite to the 
third dens molaris, or oppoſite to the ſecond and third, 
theſe two lines will interſect each other nearly at the 
lower extremity of this ſacculus. 

I have ſometimes found the upper extremity of this 
bag divided into an anterior and poſterior part, by a 
kind of valvula connivens lying in the anterior portion, 
a little lower than the tendon of the muſculus orbicula- 
ris. The ſmall common canal of the two lacrymal ducts 
opens in the poſterior portion, and conſequently behind 
the valve, 

The 
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The ſubſtance of this ſacculus is ſomething ſpongy 
or cellulous, and pretty thick, being ſtrongly united 
by its convex ſide to the perioſteum of the bony canal, 
which may be very diſtinctly ſhown. This ſubſtance 
{cems to be made up of two laminz, joined together 
by a ſpongy membrane, the outermoſt of which is that 
which I have mentioned; the other appears to be glan- 
cular, and is in ſome ſubjects looſe and pliable, which 
look upon as a diſcaſe. 

Ductus inciſorii. The ductus inciſorii, or naſo-palatini 
of Steno, ate two canals which go from the bottom of 
the internal nares croſs the arch of the palate, and open 
behind cke firſt or largeſt dentes inciſorii. Their two 
orifices may be diſtinctly ſeen in the ſkeleton at the 
lower part of the naſal foſſæ, on the anterior and lateral 
ſides of the criſtæ maxillares; and we may likewiſe 
perceive their» oblique paſſage through the maxillary 
bones, and laſtly their inferior orifices in a ſmall cavity 
or foſſula called foramen palatinum anterius. In freſh 
ſubjects they are not fo apparent, eſpecially in human 
ſubjects; but in ſheep and oxen they are eaſily diſcove- 
rable. | 

Santorini, inhis Anatomical Obſervations, has deſcribed 
thoſe of the human body 1n a very pretty manner; and 
has given us his method of diſcovering them, which is 
nearly the fame with that which I have always made uſe 
of in my private courſes, to ſhow at one view all the ex- 
ternal parts which belong to the noſe. 

By cutting the noſe longitudinally at a little diſtance 
from the ſeptum, I ſhow on that fide from which all the 
ſepta have been ſawed off, the oſſa ſpongioſa entire, their 
convex ſides, the particular thickneſs of the membrana 
pituitaria on their lower edges, the orifice or orifices of 


the ſinus maxillaris, the fituation of the orifice of the 


ſinus ſphenoidalis, the communicating ducts that go 
between the finus frontales and the ethmoidal cells, 
and interſtices between the two ofla ſpongioſa and the 
ſtructure of the poſterior openings of the nares. I 

can 
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can ſhow likewiſe at the ſame time the orifice of the 


Euſtachian tube behind the poſterior opening of the 
nares, and the communication of the noſe with the 
mouth. 

On the ſame fide, I afterwards ſeparate gradually 
with a very ſharp knife, or with narrow ſharp-pointed 
ſciflars, the ſuperior ſpongy bone, without doing any 
violence to the neighbouring parts; and then I can 
ſhow on the parts covered by that concha, a little oblong 
or oval foſſula, which runs down obliquely from before 
backward ; at the poſterior and Jower extremity of 
which, th ere is an orifice of about a quarter of an inch 
in diameter, which opens into the maxillary ſinus; and 
another -at the anterior or ſuperior extremity, Which 
opens into the frontal ſinus. 

Immediately behind this foffula there are two open- 
ings, one into the ſinus frontales, the other into the 
ethmoidal cellule of the os frontis. I ſhow likewiſe in 
the poſterior part of the os ethmoides, at leaſt two 
openings, by which the cells of that bone communicate 
with each other. All this is very different from what 
we fce in the ſkeleton, or even when theſe parts are 
deprived of their membranes, &c. Neither is the ſ{truc- 
ture always the ſame in freth ſubjects; for in ſome | 
have obſerved, a little before and above the opening of 
the maxillary ſinus, two ſmall grooves, which united 
in their paſſage to the frontal ſinuſes, the uppermoſt 
groove being a little contorted. 

In the next place, I remove the concha inferior, or 
maxillaris, in the fame manner, and with the ſame pre- 
cautions; and then 1 obſerve, at the diſtance of about 
a quarter of an inch from the anterior extremity of this 
concha, or ſpongy bone, a ſmall opening, the diame- 
ter of which | is not above the twelfth part of an inch, 
and it is turned obliquely backward. It ſeems to be the 
extremity of a duct of the ſame diameter; but when it 13 


flit with ſharp- pointed ſciſſars, we diſcover a flat oval ca- 


vity, the diameter of which i is a quarter of an inch » 
length; 
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length, and lies in the ſame direction with the ſeptum 
narium. 

This oval cavity is the lower extremity of the ſaccu- 
jus lacrymalis, which conſequently is only contracted 
between this inferior cavity and the orbitary portion, 
Within this narrow or contracted portion we ſee like- 
wiſe the opening of a blind duct, which runs obliquely 
back ward and upward for about a quarter of an inch; 
but I do not know preciſely where it terminates, or for 
what it is deſigned. 

Arteries and veins, The arteries of all theſe parts 
come chiefly from the external carotid. Thoſe of the 
external parts of the noſe are chielly branches and ra- 
mi of the arteria maxillaris externa or angularis, and of 
the temporalis ; and the arteries of the internal parts are 
branches and ramifications of the maxillaris interna. 
The veins are, almoſt in the ſame manner, branches 
and ramiſications of the external jugular; and they com- 
municate with the orbitary ſinus, and, by that means, 
with the ſinuſes of the dura mater, and with the inter- 
nal jugulars. 

Nerves. The principal nerves belonging to the noſe 
are filaments of the nervi olfactorii, which run down 
through the holes of the tranſverſe lamina of the os eth- 
moides, and are diſtributed to the common membrane 
of the interval nares, eſpecially to the villous portions 
thereof, Ihe inner ramus of the orbitary or ophthal- 
mic ſends a filament through the internal anterior orbi- 
tary hole into the cranium, which comes out again in 
company with one of the filaments of the olfaQtory nerve 
through the cthmoidal lamina. 

This 5 ramus advances afterwards toward the 
os ung uis ; and 18 diſtributed partly to the ſacculus la- 
crym walls partly to the upper portion of the muſculus 
levator ales nafi, and of the integuments of the noſe. 
The ſuborbitary nerve, which is a branch of the maxil- 
laris ſuperior, having paſſed through the inferior orbi- 
tary hole, ſends filaments to the lateral external parts 
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of the noſe. Another ramus of the ſuperior maxillary 


nerve gocs to the poſterior opening of the nares, be. 
ing ſpent on the conchæ and other internal parts of the 


n6le. 


Uſes. The noſe is the organ of ſmelling, by means 
of the villous portion of the internal membrane, to 
which the olfaQtory nerves are chiefly diſtributed.” It is 
likewiſe of uſe in reſpiration; and the mucilaginous fluid 
ſpread over the whole pituitary membrane, prevents the 
air from drying that membrane, and fo rendering it in- 
capable of being affected. The noſe ſerves likewile to 
regulate and modify the voice, and to this the ſinuſcs 
likewile contribute. The ſacculus lacrymalis receives 
the ſerum from the eyes, and diſcharges it upon the pa- 
late, from whence the greateſt part of it runs to the 
pharynx. 


Ster. IV. The EA. 


The ear in general. EV ERV one knows that the ears 
are two in number, that they are ſituated in the lateral 
parts of the head, and that they are the organs of hear- 
ing. Anatomiſts commonly divide or diſtinguiſh the 
ear into external and internal. By the external ear 
they mean all that lies without the external orifice of the 
meatus auditorius in the os temporis; and by the in- 
ternal ear, all that lies within the cavitics of that bone, 
and alſo the parts that bear any relation thereto, 

The greateſt part of the external ear conſiſts of a 


large cartilage very artificially framed, which is the ba- 


ſis of all the other parts of which this portion of the car 
is made up. The internal ear conſiſts chieily of ſeveral 
bony pieces, partly formed in the ſubſtance of the ofla 
temporum, and eſpecially in that portion of it called 
a pophyſis petroſa ; and partly ſeparated from, but con- 
tained in a particular cavity of, that bone. All theſe 

bony 


Chap. I. THE EAR. 149 


hony pieces have been explained in the deſcription of 
the ſkeleton, to which I mult therefore refer, deſiring 
thoſe who have a mind to underſtand what I am now to 
{ay about the other parts of this organ, carefully to re- 


0. viſe the explication there given. 
1 The external ear. The external ear, taken all toge- 
iber, reſembles in ſome degree the ſhell of a muſcle, 
be with its broad end turned upward, the ſmall end down- 
ay ward, the convex fide next the head, and the concave 
(0 ſide outward. Two portions are diſtinguiſhed in the 
12 external ear taken all together; one large and ſolid, 
8 called pinna, which is the ſuperior, and by much the 
of greatelt part ; the other ſmall and ſoft, called the lobe, 
No which makes the lower part. We may likewiſe conſi- 
der two ſides in the outward ear; one turned obliquely 
torward, and irregularly concave ; the other turned ob- 
liquely backward, and uncqually convex ; for all ears 
which have not been diſordered by binding the head, 
too tight in childhood, are naturally bent forward. 
The foreſide is divided into emmences and cavities, 
The eminences are four in number, called Helix, anti- 
al heliz, tragus, and antitragus. The helix 1s the large 
BE folded border or circumference of the great portion of 
* the ear. The antihelix is the large oblong eminence or 
2 riſing ſurrounded by the helix. The tragus is the 
1 mall anterior protuberance below the anterior ex- 
5 tremity of the helix, which in an advanced age is 
, covered with hairs. The antitragus is the poſterior 
tubercle, below the inferior extremity of the antihelix. 
. The cavities on the foreſide are four in number: the 
. hollow of the helix; the depreſſion at the ſuperior ex- 
* tremity of the antihelix, called fofſa navicularts; the con- 
\] cha, or great double cavity that lies under the rifing 
N termed antibeltx, the upper bottom of which is diſtin- 
d guiſhed from the lower by a continuation of the hehx 
. in form of a tranſverſe criſta; and laſtly, the meatus of 
0 the external car, ſituated at the lower part of the bot- 1 
y tom of the concha. 9 


The 


150 THE EAR, Part VI, 


The backſide of the external ear ſhows only one con- 
ſiderable eminence, which is a portion of the convex 
ſide of the concha, the other portion being hid by 
the adheſion of the ear to the os temporis. This ad. 
heſion hinders us ikewife from ſeeing the hollow an. 
ſwering to the criſta, by which the cavity ol the concha 
is divided. 

I have already ſaid, that the external ear conſiſts 
chiefly of a cartilage, which is the baſis of all the 
other parts. Theſe other parts are ligaments, muſcles, 
integuments, ſebaceous and ceruminous glands, vel. 
ſels, and nerves: but I do not reckon among them a 
large gland, called by the Greeks parotis, altho' it lies 
very near the ear; the deſcription of this muſt be re- 
ferred to that of the ſalivary glands, of which it is 2 
very conſiderable one. 

The cartilage of the outward ear is nearly of the ſaine 


extent and figure with the large ſolid portion thereof 


already mentioned ; but it is not of the ſame thick. 
neſs, being covered by integuments on both ſides. In 
the lobe or ſoft lower portion of the ear, this cartilage 
is wanting. On the back-ſide, it ſhows all the emi- 
nences and cavities on the foreſide in an oppoſite ſitua- 
tion with reſpect to each other, except the fold of the 
great circumference ; and it conſiſts only of one piece 
from that circumference all the way to the meatus ex- 
ternus, except at the two extremities of the folded part 
of the helix, where there are two ſmall ſeparate por- 
tions connected to the great cartilage only by the inte- 
guments. 

The cartilaginous portion of the external meatus au- 
ditorius does not make a complete circle ; but rather 2 
ſhort tube, in one ſide of which there is a break, and 
which terminates in an oblique border fixed to the edge 
or the bony canal by ſeveral ſmall inequalities, as by a 
kind of ingrailing ; and from this obliquity it is, that 
the cartilaginous border terminates downward in a kind 


of apex or point. Ihe lateral break in this cartilage 1s 
be- 


Chap. I. THE EAR. 151 


between the upper and back part of its circumference ; 
and on each fide thereof the cartilaginous edges are 
rounded. There are likewiſe two or three other ſmall 
nciſures in this circumference, which, in regard to the 
meatus, repreſent obliquely tranſverſe fiflures. The an- 
terior fiffure is in a manner quadrangular; neither are 
the intermediate parts always oppoſite to each other, 
for the uppermoſt is a little further from the os tempo- 
ris than the poſterior. 

The external ear is fixed to the cranium, not only by 
the cartilaginous portion of the meatus already men- 
tioned, but allo by ligaments which are two in num- 
ber, one anterior, the other poſterior. The anterior 
ligament is fixed by one extremity to the root of the 
apophyſis zygomatica of the os temporis, at the anterior 
and a little toward the ſuperior part of the meatus of- 
feus, cloſe to the corner of the glenoide cavity ; and by 
the other extremity, to the anterior and ſuperior part of 
the cartilaginoùs meatus. 

The poſterior ligament is fixed by one end to the 
root of the maſtoide apophyſis, and by the other to the 
poſterior part of the convexity of the concha ; ſo that 
it is oppoſite to the anterior ligament. There is like- 
wiſe a kind of ſuperior ligament, which ſeems to be 
only a continuation of the aponeuroſis of the fron- 
tal and occipital muſcles. 

Of the muſcles of the external ear, ſome go between 
the cartilages and the os temporis, others are confined 
to the cartilages alone. Both kinds vary in different 
ſubjects, and are lometimes fo very thin as to look 
more hike ligaments than muſcles. Ihe muſcles of the 
ſirſt kind are ganerelly three in number, one ſuperior, 
one polterior, and one anterior; and they are all very 
thin. The ſuperior muſcle is fixed in the convexity of 
the foſſa navicularis, and of the ſuperior portion of the 
concha; from whence it runs up to the ſquamous 
portion of the os temporis, expanding in a radiated 
manner, though not in the ſame degrees in all ſubjects, 
and 
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and is inſerted principally in the“ aponeuroſis of the 
occipital and frontal muſcles; and has the name of at. 
tollens aurem.“ 

The anterior muſcle is ſmall, more or leſs inverted, 
and like an appendix to the ſuperior. It 1s fixed by 
one extremity above the root of the zygomatic apophy. 
ſis; and by the other, in the anterior part of the con- 
vexity of the concha ; and is called anterior auris. 

The poſterior muſcle is almoſt tranſverſe, and of a 
conſiderable breadth, being fixed by one end to the po- 
ſterior part of the convexity of the concha, and by the 
other in the root of the maſtoide apophyſis. It covers 
the poſterior ligament; “ and is divided into two or 
three very diſtinct portions, which get the name of 5s. 

eriores auris.“ 

The ſmall muſcles which are confined to the cartila- 
ges, are only ſmall ſtrata of fibres found on both ſides 
of the cartilages. In many ſubjects they are of ſo pale 
a colour as not to look at all like muſcular fibres. Ot 
this number are thoſe which Valſalva diſcovered in the 
different cavities on the backſide of the cartilage; and 
thoſe found by Santorini on the tragus, and along the 
convex part of the anterior portion of the helix. They 
are deſcribed in the treatiſe on the muſcles. 

The ſkin of the external car is in general a continu- 
ation of that which covers the neighbouring parts of 
the temporal region. 'The ſkin on the foreſide of the 
ear is accompanied by a very {mall quantity of cellular 
ſubſtance; and therefore we find all the eminences and 
cavities of that ſide diſtinctly marked upon it, as far as 
the bottom of the external meatus auditorius. In what | 
have ſaid of the ſkin, the epidermis is likewiſe compre- 
hended. 

The backſide is covered by the ſkin continued from 
the foreſide; but as the folds are there very cloſe, it 
only paſlcs over them, except that portion of the concha 
which ſurrounds the entry of the meatus auditorius, and 


which is joined to the os temporis by means of the cel- 
lular 
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lalar ſubſtance. The hollow of that common fold which 
lies between the antihelix and concha does not appear on 
the backſide ; for as it is filled with cellular ſubſtance, 
the ſkin. paſles over it. 
The lobe of the ear, or that ſoft portion which lies 
under the tragus, antitragus, and meatus auditorius, 18 


| made up of nothing but ſkin and cellular ſubſtance. 
Ihe meatus auditorius is partly bony and partly cartila- 


ginous. The bony portion is the longeſt, and forms 
the bottom of the canal, as may be ſeen in the deſcrip- 
tion of the ſkeleton. The cartilaginous portion is the 
ſhorteſt ; and, in adults, forms the external opening or 
orifice of the canal, as has been already ſaid. IF 

Theſe two portions joined endwiſe to each other, 
form a canal of a conſiderable length, of different wide- 
neſs in its different parts, and a little contorted. It is 
lined on the inſide by the ſkin and cellular membrane, 
through its whole length; and thus theſe integuments 
make up for the breaks in the cartilaginous portions, 
and form a kind of cutaneous tube in the other por- 
tion. The cellular membrane is confounded with the 
perichondrium and perioſteum of the meatus. 

The ſkin which covers both ſides of the cartilage 
contains a great number of fmall glands, which conti- 
nually diſcharge an oily, whitiſh humour, collected chief- 
ly near the adheſions of the ear to the head, and under 
the fold of the helix; and theſe glands are of the ſeba- 
ceous kind. The ſkin, which lines the meatus audito- 
rius, contains another kind of glands, of a yellowiſh co- 
lour, and which may be plainly ſeen on the convex fide 
of the cutaneous tube already mentioned. 

Theſe glands are diſpoſed in ſuch a manner as to 
leave reticular ſpaces between them, and they penetrate 
a little way into the fubſtance of the ſkin. They are 
called glandulæ ceruminoſe, becauſe they diſcharge that 
matter which is named cerumen or the wax of the ear. 

The inner ſurface of the cutaneous tube is full of fine 
hairs, between which lie the orifices of the ceruminous 
Vol. II. 2, glands, 
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glands. The firſt place in which we meet with theſe 

glands is on that part of the convex ſide of the cuta. 
neous tube, which ſupplies the breaks of the cartilagj. 
Nous meatus. 

The arteries of the external ear come anteriorly from 
the arteria temporalis, and poſteriorly from the occipi- 
talis, all of which are branches of the external carotid, 
It is proper to obſerve here, that the occipital ar. 
tery communicates with the vertebralis, and there- 
by with the internal carotid. . The veins are rami of 
the jugularis externa; and the occipital vein, one of 
theſe rami, communicates, not only with the vena verte. 
bralis, but with the neighbouring lateral ſinus of the 
dura mater. 

The portio dura of the auditory nerve having paſſed 
out of the cranium through the foramen ſtylo-maſto- 
dceum, in the manner that ſhall be afterwards deſcri 
bed, gives off a ramus, which runs up behind the ear, 
to the backſide of which it ſends ſeveral filaments; and 
the trunk of this ramus ſends likewiſe: filaments to the 
meatus and foreſide of the ear. The ſecond vertebral 
pair {ends alſo a ramus to the ear, the ramifications of 
which communicate with thoſe of the other ramus from 
the portio dura. 

After having deſcribed the external parts of the ear, 
we next proceed to examine its internal bony parts; 
and here we ſhall conſider them at ſome length, a 
they are purpoſely omitted in the oſteological part of 
this work, 

Ihe bony part of the organ of hearing may be div. 
ded into four general parts: 1. The meatus auditoriv: 
externus; 2. The tympanum; 3. The labyrinth; 
4. The meatus auditorius internus. It may likewil: 
be divided into immoveable or containing parts, which 
take in all the four already mentioned; and moveabl: 
or contained parts, which are four little bones lodged ir: 
the tympanum, called zncus, malleus, ſtapes, and 0s d, 
biculare or lenticulare. 
| & The 


VI. Chap. I. THE E AR. I55 


heſe The meatus externus at its outer end has its edges 
uta- W rough and prominent ; but its back part is confiderably 
agi- depreſſed. The paſſage itſelf is ſomewhat more than half 
an inch in length, running obliquely from behind fore- 
rom ward in a curved direction. Its cavity is almoſt oval, 
but wider at each end than in the middle. It termi— 
nates inwardly by an even circular edge, lying in a 
plane very much inclined, the upper part of it being 
turned outward, and the inner part inward ; ſo that the 
canal is longer on the lower than upper ſide. The 
circular edge is grooved quite round for the attach- 
ment or the membrana tympani. | 

In children, this bony canal is wanting, as well as 
the maſtoid proceſs ; and the inner circular edge is a di- 
ſtinct ring, which, in an advanced age, unites entircly, 
and becomes one piece with the reſt. It is termed the 
bony circle in infants; and indeed it is very eaſily ſe- 
parated from all the other parts. 

et would ſeem, therefore, that the whole bony canal 
in adults is only a prolongation of the bony circle in 
children; becauſe even in a more advanced age, the 
whole canal may without much difficulty be taken out. 
The circular groove lies between the maſtoid proceſs 
and the articular fiſſure mentioned in the deſcription of 
the other parts of the temporal bone. 

« Tympanum. The tympanum, or drum of the ear, is 
a cavity ſomewhat ſpherical, the bottom of which is 
turned inward, and the mouth joined to the circular 
groove already mentioned. 

The remarkable eminences are three in number: A 
large tuberoſity, lying in the very bottom of the bar- 
rel, a little toward the back part; and a ſmall irregular 
pyramid, fituated above the tubcroſity, and a little more 
backward, the apex of which is perforated by a ſmall 
hole: on one fide of the baſis two ſmall bony filaments 
are often found in a parallel ſituation; and indeed I 
Gr- believe they are ſeldom wanting, though their render 
liruQture expoſes them to be often broken, In the third 

L 2 Eminence 
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eminence is a cavity ſituated at the upper and a little 
toward the anterior part of the bottom of the tympa- 
num. This cavity is part of a half canal, which in a 
natural ſtate has one of the muſcles of the malleus 
lodged in it. 

„ The principal cavities in the tympanum, are, The 
opening of the maſtoid cells; the opening of the Eu. 
ſtachian tube; the bony half canal; the feneſtra ovalis 
and rotunda; and to theſe may be added the ſmall hole 
in the pyramid. 

„ 'Fhe opening of the maſtoid cells is at the poſterior 
and upper part of the edge of the tympanum. The cells 
themlelves which end there art hollowed out in the ſub. 
ſtance of the maſioid proceſs, being very irregular and 
tull of windings and turnings. 

The opening of the Euſtachian tube is at the ante. 
rior and upper part of thg edge of the tympanum. It 
runs from the tympanum toward the poſterior openings 
of the noſtrils and arch of the palate. The bony por- 
tion thereof, of which alone I here ſpeak, is hollowed 
out in the pars petroſa, and is afterward lengthened 
out by the ſpinal proceſs of the os ſphenoides. 

« The maſtoid cells, and the Euſtachian tube, from 
their ſituation, may be looked upon in foine meaſure 
as prolongations of the tympanum. 

The bony half canal hes immediately above the 
Euſtachian tube, toward the upper ſide of the pars pe- 
troſa. In the recent ſubject, one of the muſcles of the 
malleus is lodged in it. 

The feneſtra ovalis is a hole of communication be- 
tween the tympanum and labyrinth. Ir lies imme: 
diately above the tuberoſity; the upper fide of it be. 
ing a little rounded, the lower a little flattened, and 
has its longeſt diameter from before backwards. To- 
ward the labyrinth, this opening has a little border 
round it, which renders it narrower at that place than 
any where elle. 


The feneſtra rotunda is  ſomethung leſs than the 01 
18⁵ 
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| jis, and ſituated above it toward the lower and poſte- 


rior part of a large tuberoſity ; the opening of it, which 
is the orifice of a particular duct in the labyrinth, ly- 
ing obliquely backward and outward. 

The hole in the apex of the pyramid is the orifice 
of a cavity, which may be named the /nus of this py- 
ramid. 

« Officula auditus. The tympanum contains ſeve— 
ral little bones, called the bones of the ear. "They 
are generally four in number, demonſtrated from 
ſomething to which they are faid to bear a reſemblance, 
12, incus, mallcus, ſtapes, and os orbiculare or len- 
ticulare. 

& Incus. The incus, or anvil, reſembles, in ſome 
meaſure, one of the anterior dentes molares, with its 
roots at a great diſtance from each other. It may be 
divided into a body, and two branches or legs; one of 
the legs is long, the other ſhort. The body is turned 
foreward, the ſhort leg backward, and the long leg 
downward. 

The body of the incus is broader than it is thick. 
It has two eminences, and two cavities between them, 
much in the ſame manner as we lee in the crown of the 
firſt dentes molares. 

* The ſhort leg is thick at its origin; and from 
thence decreaſing gradually, it ends in a point. It is 
ſituated horizontally, its point being turned backward, 
and joined to the edge of the maſtoid opening of the 
tmpanum. | 

* The long leg viewed through the external auditory 
paſſage appears to be ſituated vertically ; but if we look 
upon it either on the fore or back ſide, we fee it is in- 
clined, the extremity of it being turned much more 
inward than the root or origin. The point of the ex- 
tremity is a little flatted, bent inward like a hook, and 
ſometimes a little hollowed like a kind of ear-picker. 
By this we may diſtinguiſh the incus of one car from 


mat of the other, when out of their places: for turn- 
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ing the ſhort leg backward, and the long leg down. 
ward, if the curvature of this long leg be toward the 
left hand, the bone belongs to the right ear; if to- 
ward the right, it belongs to the left ear. 

« Malleus. The malleus, or hammer, is a long 
bone with a large head a ſmall neck, an handle, and 
two proceſſes; one in the neck, the other in the 
handle. 

The top of the head is conſiderably rounded ; and 
from thence it contracts all the way to the neck. Both 
head and neck are in an inclined ſituation ; and the 
eminences and cavities of it anſwer to thoſe in the 
body of the incus. The handle is looked upon by 
joine as one of the proceſſes of the malleus; and in 
that caſe it is the greaic{t of the three. It forms an 
angle with the neck and head: near which it is ſome- 
thing broad and flat, and decreaſes gradually toward its 
Cy; 

Ihe proceſs of the handle, termed by others the 
ſmall or ſhort proceſs of the malleus, terminates 1n the 
angle already mentioned, being extended toward the 
neck, and lying in a {traight linc with that fide or bor: 
der of the handle which is next it. The proceſs of the 
neck, called alſo proceſſus gracilis, is, in a natural ſtate, 
very long; but fo lender. that it is very eaſily broken, 
eſpecially when dry; which is the reaſon why the true 
length of it was for a long time unknown. It ariſes 
from the neck, and ſometimes appears much longer 
than it really is, by the addition of a ſmall dried tendun 
ſticking toit. 

« When the malleus is in its true ſituation, the head 
and neck are turned upward and inward ; the handle 
downward, parallel to the long leg of the incus, but 
more forward ; the proceis of the handle upward and 
outward, near the ſuperior portion of the edge of the 
tympanum, near the centre of which is the extremity 
of the handle; and the proceſſus gracilis forward, 
reaching all the way to the articular fiſſure in the 03 

temporis. 
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temporis. It 1s eaſy, after what has been ſaid, to dif- 
tinguiſh the malleus of the right fide from that of the 
left. - | 

“ Stapes. The ſtapes is a ſmall bone, very well deno- 
minated from the reſemblance it bears to a ſtirru 
It is divided into the head, legs, and baſis. The head 


is placed upon a ſhort flatted neck; the top of which is 


alſo ſometimes flat, ſometimes a little hollow. 

«The two legs, taken together, form an arch like that 
of a ſtirrup; in the concave ſide of which is a groove 
which runs throngh their whole length. One leg 1s 
longer, more bent, and a little broader, than the other. 
The baſis reſembles that of a ftirrup both in its oval 
ſhape and union with the legs, but it is not perforated. 
Round its circumference, next the legs, 1s a little bor- 
der, which makes that ſide of the baſis appear a little 
hollow. The other fide 1s pretty ſmooth; and one 
halt of the circumterence is more curved than the 
other, 

{© The ſubject being in an erect poſture, the ſtapes is 
to be conſidered as lying on its ſide, with the head turn- 
ed outward, near the extremity of the leg of the incus; 
the baſis being fixed in the feneſtra ovalis ; the longeſt 
leg backward, and both legs in the ſame plane. By 
this ſituation, it is caſy to know the Kapes belonging to 
each ear. 

& Osorbzculare. The os orbiculare, or lenticular bone, 
is the ſmalleſt bone in the body. It lies between the 
head of the {tapes and extremity of the long leg of the 
incus, being articulated with each of theſe. 

* In dry bones it is found very cloſely connected, 
ſometimes to the ſtapes, ſometimes to the incus ; and 
might, in that ſtate, be eaſily miſtaken for an epiphy- 
tis of cither of theſe bones. 

Labyrinth. The labyrinth is divided into three parts 
the anterior, middle, and poſterior. The middle por- 
tion is termed veſtibulum, the anterior cochlea, and the 
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poſterior labyrinth in particular ; which comprehend; 
the three ſemicircular canals. 

&« The cochlea lics forward and inward toward the 
extremity of the pars petroſa; the ſemicircular canalz 
backward and outward toward the baſis of the proce; ; 
and the veſtibulum between the other two. 

e Veſtibulum. The veſtibulum is an irregular round 
cavity, leſs than the tympanum, and ſituated more in- 
ward, and a little more forward. Theſe two cavities 
are in a manner ſet back to back, with a common par- 
tition between them, perforated in the middle by the 
feneſtra ovalis, by which the cavities communicate 
with each other. The cavity of the veſtibulum is like- 
wiſe perforated by ſeveral other holes; on the back fide 
by the five orifices of the ſemicircular canals ; on th: 
lower part of the foreſide by a hole, which is one of the 
paſſages of the cochlea; and on the foreſide, toward 
the meatus auditorius, oppoſite to the feneſtra ova- 
lis, by a number of very ſmail holes, for the paſſage 
of the nerves ; on the upper fide there are only ſmall 
pores. _ 

„ Semicircular canals. The ſemicircular canals are 
only three in number; one vertical, one oblique, and 
one horiſontal. The vertical canal is ſituated tranſ- 
verſely with reſpect to the pars petroſa, the convex ſide 
of it being turned upward. The oblique canal lies 
farther back than the former, and runs parallel to the 
length of the proceſs, the convex ſide being turned 
backward, with one extremity upward, the other 
downward : : the ſuperior extremity of this canal meets 
and loſes itſelf in the internal extremity of the former. 

Ihe curvature and extremities of the horiſontal ca- 
nal are almoſt on a level; the curvature lying obliquely 
backward; and the extremities forward, and under thoſe 
of the vertical canal, but a little nearer each other, 
the inner being almoſt in the middle ſpace between the 
29 4155 of the oblique canal. 

&« Tac horiſontal canal is generally the leaſt of the 
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three; the oblique is often, and the vertical ſometimes, 
the greateſt; and ſometimes theſe two are equal, All 
the three canals are larger than a ſemicircle, forming 
nearly three-fourths of one; they are broader at the 
orifices than in the middle. "Theſe orifices open into 
the back-fide of the veſtibulum, and are but five in 
number, becauſe two of them open into each other ; 
ſo that in the poſterior part of the veſtibulum, two ap- 
pear toward the inſide, and three toward the outſide, 

In children, the ſubſtance of theſe canals is compact, 
while that which ſurrounds them is ſpongy. Hence 
they may be eaſily ſeparated from the reſt of the pars 
petroſa. In adults, all the parts of the bone are ſo ſo- 
lid, that theſe canals appear only like paſſages formed 
in a piece of ivory. From this deſcription, it is eaſy 
to diſtinguiſh the right labyrinth from the left. 

« Cochlea. The cochlea is a ſort of ſpiral body with 
two ducts, formed in the anterior part of the pars pe- 
troſa, ſomewhat reſembling the ſhell of a ſnail. The 
parts to be diſtinguiſhed in it, in its true ſituation, are, 
The baſis ; the apex ; the ſpiral lamina, or halt ſeptum, 
by which its cavity 1s divided into two half canals; the 
modiolus, round which the cochlea turns; and, laſtly, 
the orifices and union of the two ducts. The baſis is 


turned directly inward toward the internal foramen 


auditorium, the apex outward; and the axis of the 
modiolus is nearly horiſontal ; but in all of them al- 
lowance muſt be made for the obliquity of the pars 

petroſa in which they lie. 
© The baſis of the cochlea is gently hollowed ; and, 
toward the middle, perforated by ſeveral {mall holes. 
The modiolus is a kind of ſhort cone with a very large 
baſis, which is the middle of the baſis of the cochlea : 
through its whole length runs a double ſpiral groove, 
which, through a microſcope, ſhows a great number 
of pores. "The cochlea makes about two turns and a 
half from the baſis to the apex ; and the two half ca- 
nals being firmly united together through their whole 
courſe, 
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courſe, form a half ſeptum, called lamina ſpiral; , 
which muſt not be confounded with the complete ſep. 
tum in the recent ſubject, as is often done. One edge 
of the lamina ſpiralis is ſtrongly joined to the modiolus, 
being thicker there than in any other place; whereas 
the other edge 1s terminated all round by a very thin 
border, lying in the middle cavity of the cochlea. In 
the natural ſtate, the other half of the ſeptum is mem. 
branous, and completes the partition between the two 
canals. The two halt canals turn jointly about the 
modiolus; one being fituated toward the baſis of the 
cochlea, the other toward the apex; for which reaſon 
I have always called one of them internal, the other ex- 
ternal. 

Ihe ſpiral or volute of the cochlea begins at the 
lower part of the veſtibule ; runs from thence forward 
to the top, then backward down to the bottom, atter- 
ward upward and foreward ; and ſo on from the baſis, 
which is turned inward to the apex, which 1s turned 
outward. From this deſcription, it is caly to know to 
what ear any cochlea belongs when we ſee it prepared: 
it likewiſe teaches us, that, in the right coghlea, the 
direction of the turnings is the ſame as in garden-fnails, 
and almoſt all the other common ſhells ; but in the 
left cochlea, the turnings are in a contrary direction, 
as in one kind of ſhell, which is rarely met with. The 
two half canals communicate fully at the apex of the 
cochlea. Their ſeparate openings are toward the ba— 
ſis; one of them being immediately into the ;ower part 
of the foreſide of the veſtibulum, the other into the 
feneſtra rotunda. Theſe two openings are ſeparated 
by a particular turning, which ſhall be deſcribed after- 
wards. 

«© The meatus auditorius internus, is on the back- 
ſide of the pars petroſa, in ſome meafure behind the 
veſtibule and baſis of the cochlea. lt is a kind of blind 
hole, divided into two foſſulæ; one large, the other 
mall. The large one lies loweſt, and ſerves for the 
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portio mollis of the auditory nerve or ſeventh pair. 
The ſmall one is uppermoſt, and is the opening of a 
{nall duct, through which the portio dura of the ſame 
nerve paſſes, The inferior foſſula is full of little holes, 
which, in the natural ſtate, are filled with nervous fila- 
ments of the portio mollis, which go to the veſtibule, to 
the ſemicircular canals, and to thoſe of the cochlea. It 
is this foſſula which forms the ſhallow cavity at the 
baſis of the ſpindle of the cochlea. The paſlage for the 
portio*dura of the auditory nerve runs behind the tym- 
panum, and its external orifice is termed foramen ſtylo- 
maſleideum. It begins by the ſmall foſſula, and pierces 
from within outward the upper part of the pars petroſa, 
making there an angle or curvature ; from thence it is 
inclined backward behind the ſmall pyramid of the 
tympanum, and runs down to the foramen ſtylo ma- 
ſtoideum ; through which it goes out, and is diſtribu- 
ted in the manner to be deſcribed hereafter. It com- 
municates likewiſe by a hole with the ſinus of the py- 
ramid, and lower down by another hole with the tym- 
panum. At the uppcr part of the pars petroſa it is co- 
vered with a bony lamina, although ſometimes it has 
been found open above.“ 

The ſoft parts of the internal ear are chiefly the 
membrana tympani, the perioſteum of the “ tym- 
panum, and of the oflicula auditus,” labyrinth, and 
of ail its cavities, the membrana maſtoidæa inter- 
na, the muſcles of the officula, the parts which com- 
plete the formation of the Euſtachian tube, the arteries, 
ve.ns, and nerves, I find, mylſclt, however, under a 
neccflity of beginning by the tuba Euſtachiana, for 
two rcalons: firit, becauſe the bony parts of that tube 
are but of very ſmall uſe for the knowledge of its 
wi.oc structure ard compoſition z and, lecondly, be- 
cant We are obliged to mention it in deſcribing the 
mutcl!: x 

The dilius auris palalinus, or Euſtachian tube, as 

Was 
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was obſerved in the deſcription of the ſkeleton, is a 
canal or duct whicn goes from the tympanum to the po- 
ſterior openings of the nares, or naſal foſſæ, and to- 
ward the arch of the palate; it is dug in the apophy- 
{is petroſa along the carotid canal, and it is length- 
ened out by the ſpinal apophyſis of the os ſphenoi- 
dale. 

In its natural ſtate, this duct reaches from the cavity 
of the barrel to the root or ſuperior part of the internal 
ala of the apophyſis pterygoides; and through this 
whole courſe it is made up of two portions, one en- 
tirely bony, and the other partly bony, partly cartila- 
ginous, and partly membranous. 

The bony portion lies through its whole length im- 
mediately above the fifture of the glenoide or articular 
cavity of the os temporis, and terminates at the meet- 
ing of the ſpinal apophyſis of the os ſphenoides with 
the pars petroſa of the os temporis. 

The other or mixed portion reaches in the ſame di 
rection from this place to the internal ala of the apo- 
phyſis pterygoides, or to the poſterior and outer edge 
of the nares. But to form a more exact idea of it, it 
will be proper to conſider it as divided into fodr parts, 
two ſuperior and two inferior. 

The two upper parts or quarters are bony ; and of 
theſe the innermolt is formed by the fide of the apo- 
phyſis petroſa, the outermoſt by the fide of the apo- 
phyſis ſpinalis of the os ſphenoides. Of the two infe- 
rior parts, the internal or that next the os ſphenoides, 
is cartilaginous; and the external, or that next the pars 
petroſa, membranous. 

The Euſtachian tube thus formed, is very narrow 
next the ear, but grows gradually wider, eſpecially 
near the poſterior nares, where the inner cartilaginous 
fide terminates by a prominent edge, and the outer 
ſide joins that of the neighbouring noſtril. The cavity 

of the tube is lined by a membrane like that of the 1 5 
terna 
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ternal nares, of which it appears to be a continuation z 
and on the prominent edge, this membrane is conſider- 
ably increaſed in thickneſs, repreſenting a kind of half 
ad. 

F The fituation of the two tubes is oblique, their po- 
ſterior extremities at the ears being at a greater di- 
{tance than the anterior at the nares; and the convex 
ſides of the prominent edges are turned toward each 
other. The openings of the tubes are oval at this 
place; as is likewiſe their whole cavity, eſpecially that 
of the mixed portion. 

The membrana tympani 1s a thin, tranſparent, Gattiſh 
pellicle z the edge of which is round, and ſtrongly fixed 
in the orbicular groove which divides the bony meatus 
of the external ear from the tympanum or barrel. This 
membrane is very much {ſtretched or very tenſe, and 
yet not perfectly flat: for on the fide next the meatus 
externus it has a ſmall hollowneſs, which is pointed on 
the middle; and on the fide next the tympanum, it is 
gently convex, and alſo pointed in the middle. 

This membrane i is ſituated obliquely, the upper part 
of its circumference being turned outward, and the 
lower part inward, ſuitably to the direction of the bony 
groove already mentioned. It is made up of ſeveral 
very fine laminæ, cloſely united together. The exter- 
nal lamina is in ſome meaſure a production of the ſkin 
and cuticula of the external meatus; for they may be 
pulled at the ſame time like the finger of a glove. The 
internal lamina is a continuation of the perioſteum of 
the tympanum; and when the membrane has been 
firſt macerated in water, each of theſe laminæ may be 
ſubdivided into ſeveral others, which I have ſometimes 
made to amount in all to fix. In very young children, 
this membrane is covered on the outſide by a thick 
mucilaginous web. 

The depreſſion in the middle of the membrana tym- 
pani, is cauled by the adheſion of the malleus; the 

handle 


| 
| 
| 
| 


166 THE EAR. Part VI, 


handle of which is cloſely joined to the infide of the 
membrane, from the upper part of the circumferencs 
all the way to the centre, to which the end of the handle 
is fixed. This handle ſeems to he in a very fine mem. 
branous duplicature 3 by means of which it is tied to 
the membrana tympani, and which ſerves it for a perio- 
ſteum. 

The perioſteum of the tympanum, or barrel of the 
ear, produces that of the ſmall bones; and it may be 
made viſible by means of anatomical injections, which 
diſcover capillary veſſels very diſtinctly ramified on the 
ſurface of the oſſicula. It is likewiſe continued over 
the two feneſtræ, and enters the Euſtachian tube, where 
it is loſt in the inner membrane of that duct. 

The cellulæ maſtoidæi are very irregular cavities in 
the ſubſtance of the maſtoide apophyſis, which com- 
municate with each other, and have a common open- 
ing towards the infide, and a little above the poſterior 
edge of the orbicular groove. Theſe cells are lined by 
a fine membrane; which is partly a continuation of the 
perioſteum of the tympanum, and partly ſeems to be oi 
a glandular ſtructure like a kind of membrana pituita- 
ria. The maltoide opening is oppoſite to thg ſmall 
opening of the Euſtachian tube, but a little higher. 
The ligaments of the oſſicula come next in order, 
The incus is tied by a ſtrong ſhort ligament fixed in 
the point of the ſhort leg to the edge of the maſtoide 
opening, Between the incus and malleus we find a 
Imall thin cartilage. The malleus is connected thro' 
the whole length of its handle to the inſide of the mem- 
brana tympani, in the manner already ſaid. I need 
only add here, that by help of a microſcope we diſco- 
ver round the point of the handle, in the ſubſtance oi 
the membrane, a ſmall orbicular plane of a whitiſh co- 
lour, a little inclined to red. 

The malleus has two diſtinct little muſcles, one an- 


terior, and one internal; and the ſtapes has one 


muſcle. 
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The anterior muſcle of the malleus, called, from 
its uſe, laxator tympani, is fleſny, long, and thin. It 
runs along the outſide of the Euſtachian tube; to which 
it adheres very cloſely through its whole length. Its 
anterior extremity is fixed in that ſide of the tube juſt 
defore the ſphenoidal ſpine; and the poſterior extre- 
mity ends in a long thin tendon, which runs in the ar- 
ticular br glenoide fiſſure of the os temporis, through 
a ſmall oblique notch; in which fiſſure it enters the 
tympanum, and is inſerted in the long thin apophyſis 
of the malleus. It 1s partly accompanied by a nerve, 
which forms what is called the chorda fympant, as we 
ſhall ſee hereafter, 

The internal muſcle of the malleus, called tenſor tym- 
ani, is very fleſhy and diſtinct. It lies along the inſide 
of the Euſtachian tube, partly on the cartilaginous, and 
partly on the bony portion, being fixed by one extre- 
mity in the apophyſis petroſa. Afterwards it runs along 
the cavity of the bony half canal of the tympanum ; 
within which cavity it is inveſted by a portion of a 
membranous or ligamentary vagina, which being fixed to 
the edges of the half canal, forms an entire tube there- 
with, and this vagina muſt be cut open before we can 
ſee the muſcle. | 

At the pofterior extremity of this bony half canal, 
this muſcle ends in a tendon, which is bent round the 
tranſverſe bony or ligamentary ridge in the laſt-named 
cavity, as over a pulley ; and is inſerted in the neck of 
the malleus above the ſmall apophyſis, advancing like- 
wiſe as far as the handle. A third muſcle has by ſome 
been deſcribed under the name of external or ſuperior 
muſcle. of the malleus; but this is much leſs diſtin& than 
thole already mentioned. 

The muſcle of the ſtapes is ſhort and thick, and lies 
concealed within the ſmall bony pyramid at the bot- 
tom of the tympanum. The cavity which it fills, 
touches very nearly the bony canal of the portio dura 
al the auditory nerve; and it terminates in a ſmall 15 
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don which goes out of the cavity thro? the ſmall hole in 
the apex of the pyramid. As it goes thro” the hole it 
turns forward, and is inſerted in the neck of the ſtapes 
on the ſide of the longeſt and moſt crooked leg of that 
bone. 

The three parts of the labyrinth, that is, the veſti. 
bulum, ſemicircular canals, and cochlea, are lined b 
a fine perioſteum, which is continued over all the ſides 
of their cavities, and ſhuts the two feneſtræ of the tym- 

anum. 

In all the ſubjects which I ever examined, I have 
found the ſemicircular canals ſimply lined by a perio- 
ſteum adhering to their inner ſurfaces without any par- 
ticular membranous bands. The two half-canals of the 
cochlea are lined in this manner; the perioſteum of 
the two ſides of the bony ſpiral lamina advances beyond 

the edge of that lamina, and forms a membranous du- 
plicature, which extending to the oppoſite ſide com- 
pletes the ſpiral ſeptum. 

The ſeptum ſeparates the two half-canals from the 
baſis to the apex ; but there it leaves a ſmall opening, 
by which the ſmall extremities of the halt-canals com- 
municate with each other. The large extremity of the 
external half-canal ends by an oblique turn in the fe- 
neſtra rotunda, which is thut by a continuation of the 
perioſteum of that canal. Ihe large extremity of the 
other halt-canal opens into the veſtibulum; and theſe 
two extremities are entircly ſeparated by a continuation 
of the perioſteum. 

6 The whole internal cavity of the labyrinth is fill- 
ed with a watery fluid ſecreted from the veſſels which 
are diſperſed upon the perioſteum. This fluid tranſ— 
mits to the nerves the vibrations it receives from the 
membrane ſituated between the Wap and laby- 
rinth. 

« The ſuperfluous part of this Quid: is ſuppoſed to paſs 
off through two ſinall canals called the aguedudts of C. 


tunnius, from the diſcoverer, an ingenious phyſician at 
Naples. 
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Naples. One of theſe duQts is ſent off from the coch- 
lea, the other from the veſtibule; and after running 
through the pars petroſa, they are faid to open into the 
cavity of the cranium, where the fluid that paſſes thro' 
them is abſorbed : but future experience mult deter- 


mine this more fully.“ 


All the perioſtcum of the internal ear, eſpecially 


chat of the oſſicula and tympanum, is in children no 


more than a mucilage ; and in them likewiſe the mem- 
brana tympani 1s thick, opaque, and covered with a 
whitiſh, ſlimy matter. a 

Through the whole extent of the perioſteum of the 
internal car, eſpecially ou hat ot the officula, ſemicircu- 
Jar canals, and halt-canals of the cochlea, we diſcover 
a vaſt number of blood-veſſels, not only by anatomical 


injections, but in inflammations, and even without the 


help of a microſcope; for I have often ſhown them to 
the naked eye in the ſemicircular canals and hali-canals 


of the cochlea. Ihe arteries come partly from the in- 


ternal carotid, and partly from the arteria baſilaris, 
which is a continuation of the vertebralis, the ſmall ca- 
pillary ramifications of which may be obſerved to ac- 
company the auditory nerve through the internal fora- 
men auditorium. 

The portio mollis of the auditory nerve ends, by its 
trunk, at the great foſſula of the internal auditory hole, 
'rom whence the filaments paſs through ſeveral ſmall 
holes in the baſis of the cochlea, “ to be diſtributed 
thro* the cochlea, the veſtibule, and the ſemicircular ca- 
nals.“ 

The portio dura, which I name nervus ſympatheticus 
minor, runs firſt of all into the ſmall foffula of the fora- 
men auditorium internum, then paſſes through the 
whole bony duct called aquaduttus Fallopit, and 
comes out again through the itylo- maſtoide hole of the 
08 temporis. In this courſe it communicates with the 
dura mater on the upper or anterioc fide of the apopliy- 
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ſis petroſa, at the place where the bony duct is inter. 
rupted. | 

Having reached behind the ſmall pyramid in the 
bottom of the tympanum, this nerve ſends a ſmall fila. 
ment to the muſcle of the ſtapes; and a little before it 
goes out by the ſtylo-maſtoide hole, it gives off another 
more conliderable filament, which enters the tympa- 
num From behind forward. paſſes between the long 
leg of the incus and handle of the malleus, and after. 
wards runs crols the whole breadth of the tympanum 
a little obliquely, and goes out at the fame place at 
which the tendon of the anterior muſcle of the malleus 
enters. 

This ſmall nerve is generally called chorda tympant, 
becauſe iu its paltage thro” the tympanum it has been 
compared to the chord of a drum. Having left the ca- 
vity of the internal car, it advances toward one fide of 
the baſis of the tongue, where having joined the ſmall 
nervus lingualis, | it is conſidered as a kind of recurrent; 
but tlic remaining »ert of its courſe mult be referred to 
the deſcription of tlic tongue. 

The portio dura of the auditory nerve having paſſed 
through the foramen ſtylo-maſtoidæum, is diſtributed 
in the manner to be afterwards mentioned in the de- 
icription ot the nerves ; and we ought very carefully 
to oblerve its different communications with the 
branches and rami of the nerves of the fifth pair, with 
the ſympatheticus medius or eighth pair, with the 
{econd pair of cervical nerves, and with the nervi ſub- 
occipitales or tenth pair of the medulla oblongata, &c. 

ihe ear is the organ of which we can molt diſtinCtiy 
unfold the ſtr ucture, and demonſtrate the greateſt num- 
ber ot parts, that is, of ſmall machines of which it 1s 
made up. We know likewiſe in general that it is the 
organ of hearing: but when we endeavour to diſcovet 
the uſes of cach of theſe parts, that is, how each contri- 
butes to the great deſign of the whole; after having 
thoroughly examined them, we mult be obliged to oy 

that 
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that the greateſt part of what the moſt able philoſophers 
have ſaid upon this fubject, is without any real foun- 
dation. | 

It is certain that the cavity of the external ear col- 
les found or noile, and concenters it towards the bot- 
tom of the concha, all the way to the external meatus 
auditorins. This we learn from experience, by enlar- 
ging this cavity with the hand. It may likewiſe be at- 
firmed with certainty, that in proportion as the mem— 
brava tympani is more or leſs ſtretched, ſounds become 


more or leſs ſenſible. This experience teaches us; for 


when this membrane is wetted by any liquor, our hear— 
ing is imperkfect, but 1s reſtored again when the mem— 
brane is dry. By the muſcles of the oſſicula, we can 
demonſtrate that this membrane is capable of being 
itretched and relax<d, as occaſion requires; but the 
proſecution of this curious ſubject mult be referred to 
another occaſion. 


Ser. V. The MovuTH. 


Introduction. Tar word mouth may have two ſigni- 
fications : for, firſt, it means the tranſverſe flit between 
the noſe and chin, formed by the lips; and, ſecondly, it 
expreſſes the internal cavity, of which this tranſverſe ſlit 
is the external opening. For this reaſon the mouth 
may be diſtinguiſhed into external and internal; and the 
parts of which it conſiſts may likewiſe come under the 
lame two general heads. The bony parts are the oſſa 
maxillaria, ola palati, maxilla inferior, and the teeth : 
to theſe we may add the os hyoides, and the upper ver- 
tebræ of the neck. 

The external parts of the mouth are, The two lips, one 
upper, the other under; the borders or red parts of the 


| lips; the corners or commiſſures of the lips; the foſſula 


ot the upper lip, the baſis of the under lip; the chin, 
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the baſis of the chin; the ſłin; the beard; and even the 
cheeks, as being the lateral parts of the mouth in gene. 
ral, and of the lips in particular. 

The internal parts of the mouth are, The gums, pa— 
late, ſeptum palati, uvula, amygdale, the tongue, the 
membrane which lines the whole cavity of the mouth, 
the ſalival ducts and glands, and the bottom of the 
mouth. We might likewiſe reckon among the internal 
pars of the mouth, all the muſcles that have any rela- 
tion to it, as thole of the lips, of the tongue, of the 
uvula, of the ſeptum palati, &c. and to theſe might be 
added the muſcles of the jower jaw, and of. the os hy- 
oides, which have been already deſcribed. 

The parts of the neck to be deſcribed here, are only 
the larynx, pharvnz, and! glandulæ thyroideæ; and 


therefore, inſtead of making a particular ſection for ſo 


ſmall a number of parts, | cl-oofe to bring them in un- 
der the deſcription of the head; eſpecially ſince the la- 
rynx and pharynx have fo ncar a relation to the intef- 
nal parts of the mouth, that I find myſelf under a neceſ- 
ſity of deſcribing them before 1 proceed to the mouth 
in particular, 


$ 1. The Larynæ. 


Tux larynx ſorms the protuberance in the upper and 
anterior part of the neck, called commonly pomum A. 
dami. Anatomiſts term it the head of the trachea ar- 
teria, as I ſhall explain particularly in the deſcription of 
the thorax. This is larger and more prominent in men 
than in women. | 

It is chicfly made up of five cartilages, the names of 
which arc theſe : Cartilago-thyroides, which is the an- 
terior and largeſt ; cricoides. the inferior, and baſis 0! 
the reſt; two arytenoides, the poſterior and ſmalleſt; 
and the epiglottis, which is above all the reſt. Iheſe 


cartilages are connected together by ligaments, 8 
they 
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they have likewiſe muſcles, glands, membranes, &c. be- 
longing to them. 

Cartilago thyraidea. The cartilago thyroidæa is large 
and broad, and folded in ſuch a manner as to have a 
longitudinal convexity on the foreſide, and two lateral 
portions wh.ch may be terined a/z2. The upper part 
of its ante or middle portioa is formed into an angular 
notch ; the upper edge of each ala n- AKes an arch; and, 
together with the midale notch, thele two edges re— 
ſemble the upper part ot an ace of hearts in playing 
cards. 

The lower cd ze of cach ala is more even, and the 
poſterior edges of both arg very ſmooth, being length— 
ened out bath above and below by apophyſes, which 1 
name the cormua of the thyroide cartilage. Ihe ſupe- 
rior apophylcs are longer than the inferior, and the 
extrem ities of all the four are rounded like ſmall heads, 
which in the inferior apophyſes have a ſhining ſurface 
on the infide, reſembling an articular eminence. 

On the outſide of cach ala near the edge, is a pro- 
minent oblique line which runs from behind forward. 
The upper cxtremity of thus line is near the ſuperior 
apophyſis or cornu; and both that and the lower ex- 
tremity end in a ſmall tubcroſity, the loweſt being of- 


ten the molt conſiderable. 1 hoſe tuberoſfincs ſerve for 


the infertion of muſcles and ligaments. Ihe inſide of 
the alæ and the convex fide of the anterior portion are 
very uniform; and this cartilage offifies gradually in 
old age. 
Cartilago ericoides, The cricoide cartilage reſembles 
a kind of thick, irregular ring, very broad on one fide 
and narrow on the other; or it may be compared to a 
mall portion of a thick tube, cut horizontally at one 
end, and very obliquely at the other. I diltinguiſh it 
into a baſis and top, into an anterior, poſterior, and 
two lateral ſides. The baſis is almoſt horizontal when 
we ſtand, and to this the aſpera arteria is connected; fo 
that the cricoides may be locked upon as the upper ex- 
tremity of the trachca, 
M 2 The 
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The poſterior portion of the cricoides is larger thin 
the reſt, and its poſterior or convex fide 18 divided by 
a longitudinal eminence, or prominent line, into two di. 
ſtinct ſurfaces, for the infertion of muſcles. "The top 
is gently ſloped above this prominent line; and termi- 

nates on each ſide by a kind of obtuſe angle, formed 
between 1t and the oblique edge of each lateral portion 
of this cartilage, At the upper part of each ot theſe angles, 
there is a very ſmooth articular ſurface, gently convex. 

The whole poſterior fide is diſtinguiſhed into two la- 
teral portions by two prominent lines, each of which 
runs down almoſt in a ſtraight direction from the arti- 
cular ſurface at the top, a little below the middle of 
this fide, where it terminates in another articular line 
a little concave ; and near theſe four articular ſurfaces 
there are ſmall tubercles. The two ſuperior ſurfaces 
are for the articulation of the cartilagines arytenoidaææ, 
as we ſhall ſee preſently ; and the two inferior, tor the 
articulation ot the inferior cornua or appendices of the 
cartilago thyroides. 

Cartilagines arytenoidae. The cartilagines arytenci« 
deem arc two ſmall, equal, ſimilar cartilages, which 
joined together reicinble the ſpout of an ewer ; and 
they are ſituated on the top of the cricoides. In each, 
we may conſider the baſis; cornua ; two ſides, one po- 
ſterior and concave, the other anterior and convex ; and 
two edges, one internal, the other external, which is 
very oblique. The bales are broad and thick; and have 
cach a concave articular ſurſace, by which they are join- 
ed to the cricoides. 

The cornua are bent backward, and a little toward 
cach other. In ſome ſubjeas they are very loofe, ap- 
pearing like true appendices, and eafily fer arable from 
the reſt, Between their inner edges they form a kind of 
ſiſſure, and their outer oblique edges terminate each by 
a thick prominent angle. 

Lpiglottit. The epiglottis is an elaſtic cartilage, Near- 


ly of the figure of a purſlane leaf, narrow and thick 
at 


ths as toes... a all. - - dl: ants ood an 


— 


* WY * 


Part VI. THE MOUTH. 175 


at the lower part, thin and ſlightly rounded at the up- 
per part, gently convex on the forefide, and concave on 
the backſide. It is ſituated above the anterior or con- 
vex portion of the cartilago thyroides; and its lower ex- 
tremity is tied by a ſhort, pretty broad, and very ſtrong 
ligament, to the middle notch in the upper edge of that 
cartilage. It is perforated by a great number of holes, 
ſomething like thoſe in the leaves of the hypericum or 
St John's wort, which are hid by the membranes that 
cover its two ſides. 

Ligaments of the larynx. The cartilago thyroides is 
connected to the cricoides by ſeveral ſhort ſtrong liga— 
ments, round the articulations of the two inferior cornua 
with the lateral articular ſurfaces of the cricoides. The 
apices of the ſuperior cornua are fixed to the poſterior 
extremities of the great cornua of the os hyoides, by 
ſlender round ligaments, about a quarter of an inch in 
length. | 

In the middle of each of theſe ligaments, we oftem 
meet with a ſmall cartilage of an oval figure, and much 
thicker than the ligaments. The thyroides is likewiſe 
connected to the os hyoides by a ſhort, broad, ſtrong 
ligament, one end of which 1s inſerted in the ſuperior 
notch of the cartilage, and the other in the lower edge 
of the baſis of the bone. It has allo two ligaments at 
the middle of the concave fide which belong to the ary- 
tenoidææ. . 

The cricoides is tied to the lower part of the thyroides 
by a ſtrong ligament; and by the ligaments already 
mentioned, to the inferior cornua of that cartilage, lts 
baſis is fixed to the firſt cartilaginous ring ot the trachea 
arteria, by a ligament exactly hke thoſe by which the 
other rings are connected together; and the membra— 
nous or poſterior portion of the trachea is like wiſe fixed 
to the poſterior part of the baſis of the cricoides. 

Glottis. The cartilagines arytenoidzw are connected to 
the cricoides by ligaments, which ſurround their artitula- 
tions with the top of that cartilage, Anteriorly the _ 
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ol each arytenoides is fixed to one end of a ligamentar 
cord, which by its other end is inſerted about the middle 
of tle concave ſide of the anterior portion of the thy. 
roides. At their inſertions in the thyroides, theſe two li. 
gaments touch tach other; but a ſmall ſpace is lei between 
them, where they are fixed in the two arytenoides; and 
they ſecm likewiſe to have a ſmail adheſion to the top of 
the cricoides, "This is what is called the glottis. 

Undertheſe twoligamentary cordsthere are two others 
which run likewiſe from behind forward. The interſtice 
bctwecnihe ſuperior and inferior cords on ench fide form 

a tranſverſe fiſſure, which is the opening of a ſmall mem. 
branous bag, the bottom of which is turned outward, 
that is, toward the ala ol the thyroides. Thele two ſacculi 
are the ventricles mentioned bythe ancients, and reſtored 
by M. Morgagn!, who has given an excellent deſcription 
of them. They are chicily formed by a continuation of 
the internal membrane of the larynx, and the inner ſur- 
face of their bottom appears ſometimes to be glandular. 

On the anterior ſurtace of the arytenoide cartilages, 
there is a ſmall deprefſion between the batis and the con- 
vex upper part. This depreſſion is filled by a glandular 
body, which not only covers the anterior ſurface of each 
aryienoides, but is likewiſe extended forward from the 
baſis over the poſterior extremity of the neighbouring li- 
gamentary cord. They are larger and more ſenſible in 
jome ſubjects than in others; and they are covered by 
the membrane which lines the neighbouring parts, 
Theſe plands were dilcovered by M. Morgagni. 

I have already deſcribed the ligaments which connec 
the epiglottis to the notch of the thyroides, and to the 
baſis of the os hyoides. Theſe two I'gaments, and a 
third which ties the baſis of the os hyoides to the notch 
of the thyroides, form a trianguiar ſpace filled with 2 
cellular or fatty ſubſtance, and with ſmall glands. 

The epiglottis has likewiſe two lateral ligaments, by 
which it is connected to the arytenoides all the way to 
their points or cornua. It has allo a membranous li- 
gament, 
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gament, which, running along the middle of its ante- 
rior or concave ſide, ties it to the root or baſis of the 
tongue. This ligament is only a duplicature of the 
membrane which covers the epiglottis, continued to the 
neighbouring parts. Laſtly, there are two lateral mem- 
branous ligaments belonging to it, fixed near the glan- 
dulous bodies called amygdale. | 

The epiglottis is not only perforated by the regular 
holes alrcady mentioned, but has likewiſe a great num- 
ber of ſmall irregular fiſſures and breaks, which are 
ſo many different lacunz fituated between its two mem- 
brancs, and filled with ſmall glands, the excretory ori- 
fices of which are chiefly on the back- ſide of this cartĩ- 
lage. 

Muſcles of the larynx. The larynx gives inſertion to à 
great number of mulcles, which may be divided into 
common, proper, and collateral. The common muf- 
cles, according to the general acceptation of that term, 
are all thoſe that move the whole body of the larynx, 
one extremity of them being inſerted in other parts; 
and theſe are reckoned to be four in number, two for 
each ſide, viz, ſterno-thyroidæi, thyro-hyoidæi or 
hyo-thyroidæi. 


The proper muſcles are thoſe inſerted wholly in the 


larynx, and which move the cartilages ſeparately. Theſe 
have been divid-d in various manners, but may be all 
reduced to the following pairs: Crico-thyroidæi; cri- 
co-arytenoidæi laterales; crico arytenoidel poſteriores 
thyro-arytenoidei; arytenoidæi; thyro- epiglottici; ary- 
tcno-cpiglottici. 

By the colliteral muſcles, I underſtand thofe which 
are inſerted by one portion in the larynx, without ap- 
praring to contribute any thing to the motions of it. 
Of this kind ate the thyro-pharyngei, crico-pharyn- 
g', &c.; Of which ncreafter. 

The larynx may hkewif- be moved by muſcles, which 
are not imme ſiately inf-rted in it, but altogether in 
other parts. Such are the mylo-hyoidgi, genio-hyoi- 
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dei, ſtylo-hyoidzi, omo-hyoidæi, ſterno-hyoidæi, and 
eſpecially the digaſtrici of the lower jaw, by reaſon of 
their particular adheſion to the os hyoides. It is like. 
wiſe probable that thoſe mulcles of the pharynx which 
are inſerted in the baſis cranii, may, in certain circum- 
ſtances, move the larynx in ſome ſmall degree. 

Sterno-thyroidai. The ſterno-thyroidæi are two long, 
flat, narrow, thin muſcles, like ribands, broader above 
than below, and ſituated along that part of the neck 
which lies between the thyroide cartilage and the ſter. 
num. They are covered by the ſterno-hyoidzi ; and 
they cover the thyroide glands, paſling immediately be- 
fore them. 

Each muſcle is fixed by its lower extremity, partly 
in the ſuperior portion of the inner or backſide of the 
ſternum, partly in the ligament and neighbouring por- 
tion of the clavicula, and partly in the cartilaginons 
portion of the firſt rib. Sometimes it runs a great way 
down on the firſt bone of the ſternum, and, crofles the 
muſcle on the other fide. From thence it runs up on 
the aſpera arteria, cloſe by its fellow, paſſes before the 
thyroide glands over the cricoide cartilage, and is in- 
| ferted by its upper extremity in the lower part of the 
lateral fide of the thyroide cartilage, and partly along 
that whole fide. TI have found this mulcle double, one 
diſtinct portion of it being inſerted in the baſis, and the 
other laterally. 

Thyro-hyoidai. The thyro-hyoidzi, or hyo-thyroidæi, 
are two flat thin muſcles, lying cloſe by each other, be- 
tween and above the former. Each of them is inſerted 
by its upper extremity, partly in the baſis, and party 
in the neighbouring part of the great cornu of the 0: 
hyoides; and, by its lower extremity, in the Jower 
part of the lateral ſide of the thyroide cartilage, imme- 
diately above the ſuperior extremity of the {terno-thy- 
roidzus ; and both this ſuperior extremity of the laſt. 
named muſcle, and the lower extremity of the thyro- 


byoidæus, are, at their place of union, ce, 
| . ittle 
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E little with the thyro-pharyngæus inferior; of which 
hereafter. 

Crico-thyroidai, The crico-thyroidæi are two ſmall 
muſcles, ſituated obliquely at the lower part of the 
thyroide cartilage. They are inſerted by their lower 
extremities in the anterior portion of the cricoide car- 
tilage near each other; and by their ſuperior extremi- 
ties, latcraily in the lower edge of the thyroide carti- 
lage at a diſtance from each other. By this oblique 
ſituation, they repreſent a Roman V. 

Each of theſe ſmall muſcles is in a manner double: 
its upper extremity, inſerted in the thyroide cartilage, 
being in ſome ſubjects very broad, and divided into two 
portions; one anterior, the other more lateral and 
more oblique. They may likewiſe be eaſily ſeparated 
into two diitinct muſcles ; whereof one may be called 

crica thyroidæus anterior frve internus, the other latera- 
| bis froe externus. 

Crico-arytenoidai poſteriores, The two muſculi crico- 
arytenoidæi poſteriores, are ſituated poſteriorly at the 
large or back portion of the cricoides, filling almoſt the 
two longitudinal ſurfaces of that portion, and diſtin- 
ruiſhed by the prominent line between theſe two ſur— 
faces already mentioned. Each of them runs up ob- 
liquely, and is inſerted by its upper extremity in the 
poſterior part of the baſis of the arytenoide cartilage of 
the ſame ſide, near the angle of that baſis: | 

Crico-arytenoidgi laterales. The two crico- arytenoidæi 
laterales are ſmall, and fituated more laterally than the 


former. Each muſcle is fixed by one end to the fide - 


of the broad part of the cricoides, and by the other to 
the lower part of the fide of the neighbouring aryte- 
nodes, 

Thyro-arytenoidai. The two thyro-arytenoidzi are very 
broad, each muſcle being ſituated laterally between the 
thyroide and cricoides. It is fixed by a broad inſertion 
in the inſide of the ala of the thyroide cartilage; and 
the fibres contracting from thence run from 8 

| back 


: 
' 

j 
. 


— 8 2 


png _ — — 
——ů — — 


. . . [y — —•»o—f᷑ĩ́ʃẽ ˙—u 7˙w1!U.8.wR œͤ⸗I _”__w__ ww =aow—__ www wv aw 


* - — — 
— - © 


1 

| 
| 
i 
ll, 


— —— ͤ . ˙ ůͥuanmů»QÄ 8 — ᷑ — Ü — — 
* * © hs 4 — uu 
2 th ” 


180 THE MOUTH. Part VT, 


backward, and from below upward, towards the neigh. 
bouring arytenoide cartilage, in which they are inſert. 
ed, from the glottis to the angle of the baſts. In ſome 
ſubjects, thele muſcles cover almoſt both ſides of the 
glottis. | 

Arytenoidæi. The arytenoidæi are three ſmall muſcles 
lying on the poſterior concave ſid; s of the arytenoide 
cartilages: „two of theſe are crucial, and one tranſ. 
verſe.” 

The crucial muſcles run each obliquely from the ha- 
ſis of one arytenoide cartilage to the middle and upper 
part of the other. the left inuſcle covering the right, as 
is obſerved by M Morgagni in his firſt Adverſaria. 

L look upon theſe muſcles as ſuperior crico-arytcnoi- 
dzt, becauſe I have always found them partly inſerted 
in the upper neighbouring portion of the cricoides, 
The arytenoidzus tranſverlalis is inſerted more or leſs 
directly by both extremities in the two arytenoide car- 
tilages; and this 1 look upon as the true muſculus ary- 
tenoidæus. WS 

Thyro-epiglettici. The two thyro- epiglottici croſs the 
thyro- arytenoidæi, being infſcrted in the inner lateral 
part of the thyroides, and laterally on the epiglottis. 

Aryteno-eprolottici. The aryteno-epiglotrici are ſmall 
fleſhy faſciculi ; each of which is fixed by one extre- 
mity in the head of one of the arytenoide cartilages, 
and by the other in the neareſt edge of the epiglottis. 

Uſes. The larynx ſerves particularly to admit and let 
out the matter of reſpiration ; and the ſolidity of the 
pieces of which it is compoſed, hinders not only ex- 
ternal objects, but alſo any hard thing which we ſwal— 
low, from difordering this paſſage. The glottis being 
a narrow flit, modifies the air which we breathe ; and 
as it is very eaſily dilated and contracted, it forms the 
different tones of the voice, chiefly by means of the 
different muſcles inſerted in the cartilagines aryteno!- 


dx, to which the other muſcles of the larynx, boil 


proper and common, are aſſiſtants. 


The 
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The whole larynx is likewiſe of uſe in deglutition, as 
has been already obſerved, by means of its connection 
with the os hyoides, to which the digaſtric muſcles of 
the lower jaw adhere; which muſcles raiſe the larynx 
together with the os hyoides every time we ſwallow. 

The facility of varying and changing the tone of the 
voice depends on the flexibility of the cartilages of the 
harynx, and decrcales in proportion as we advance in 
age; becauſe theſe cartilages gradually harden and oſſify, 
though not equally ſoon in all perlons : and this change 
happens nor only in the cartilago thyroides, but alſo to 
the cricoides and arytenoides. I 

The muſculi ſterno-thyroidæi ſerve in general to pul 
| down the thyroide cartilage, and the whole larynx 
along with it. They may likewife aſſiſt the ſterno- 
hyoidei in its action, and compreſs the thyroide gland; 
of which hereafter. The thyro-hyoidezi may, as oc- 
caſion requires, either draw up the larynx toward the 
os hyoides, or draw that bone downward toward the 
eartilago-thyroides, 

It is difficult to determine the uſe of the crico- thy- 
roidz1 from their ſituation. They may either pull the 
ericoides obliquely backward, or the thyroides ob- 
liquely forward; and by this action the inferior cornua 
of the thyroides, and ſmall articular ſurfaces of the 
ericoides, muſt ſlide upon each other. 

Both the lateral and poſterior crico-arytenoidzi may 
feparate the arytenoide cartilages, and thereby open or 
dilate the glottis; but they do not both perform this 
action in the ſame manner. Ihe lateral muſcles ſepa- 
rate theſe cartilages obliquely forward, and at the ſame 
time looſen or relax the ſides of the glottis ; but the 
poſterior mulcles ſeparate them obliquely backward, 
and at the fame time ſtretch or extend the fides of the 
glottis; and when both muſcles act equally, they ſe- 
parate the cartilages directly, 

The thyro-arytenoidæi acting together, draw both 
the arytenoide cartilages forward, and conſequently 

looſen 
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looſen the glottis, and render it capable of the ſmalleſt 
quaverings of the voice. They may likewiſe probably 
compreſs the lateral ſinuſes or ventricles of the larynx, 
and alſo the arytenoide glands. 

The arytenoidæi bring the arytenoide cartilages cloſe 
together, and preſs them againſt each other; and when 
the cartilages are in this ſituation, they may at the fame 
time be inclined either forward by the thyro-arytenoi- 
dæi, or backward by the crico-arytenoidel poſteriores. 
By this means the glottis, when ſhut, may be either re- 
laxed or tenſe ; and in this laſt caſe it is entirely ſhut, 
as when we hold in our breath in ſtraining : but of 
this more in another place. 

The general uſe of the epiglottis is to cover the glot- 
tis like a pent-houſe, and thereby hinder any thing 
from falling into it when we eat or drink ; and for this 
purpoſe it is depreſſed in the manner that ſhall be ſhown 
hereafter. It ſerves likewiſe to hinder the air which 
we inſpire from ruſhing directly upon the glottis ; but 
by ſplitting it, as 1t were, obliges it to enter by the 
ſides, or in an oblique courle. The muſcles of the 
epiglottis do not appear to be abſolutely neceſſary for 
that cartilage; for in deglutition it may be luftciently 
depreſſed by the baſis of the tongue, and it may raiſe 
itſelf again by its own elaſticity. The thyro-epiglottici 
and aryteno-epiglottici may ſerve to ſhut any lateral 
openings that might remain when the epiglottis is de- 
preſſed by the baſis of the tongue; and the hyo-epiglot- 
tici may pull it a little forward in ſtrong reſpirations, as 
in ſighing, yawning, &c. 


6 2. The Pharynx. 


Tue pharynx is a muſeular and glandular bag, the 
outer ſurface of which is cloſely joined to the inner lur- 
face of all that ſpace which is at the bottom of the 
mouth, behind the poſterior nares, uvula, and larynx, 


and which reaches from the cunciform proceſs of the 
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os occipitis all the way to the ceſophagus, which is the 
continuation of the pharynx. This {pace is bounded poſte- 
riorly by the muſcles which cover the bodies of the firſt 
vertebrz of the neck, and laterally by the ſuperior por- 
tions of both the internal jugular veins, and of both the 
internal carotid arferies, by the ſpinal apophyſes of the 
os ſphenoides, by the extremities of the apophyſes 
petroſæ, by the os ſphenoides, immediately above the 
internal alæ of the apophyſes pterygoides, and by the 
neighbouring portion of both pterygoide mulcles. 

From theſe limits and adhefions of the pharynx we 
may pretty nearly determine is figure. It may be com- 
pared to the wide part of a covered funnel, of which 
the ceſophagus is the narrow part or tube; or it may 
be called the broad end of the &/ophagus, that and the 
pharynx taken together being compared to a trumpet. 
The pharynx may be divided iuto three parts; one ſupe- 
rior, which is the arch of the pharynx ; one middle, 
which is the body or great cavity; and one interior, 
which is the bottom, narrow portion, or ſphincter. 
We are likewile to obſerve in it three openings; that 
of the arch, toward the nares; that of the body, to- 
ward the mouth; and that of the bottom, toward the 
cſophagus. | 

The arch is the broadeſt part of the pharynx ; and 
ends on each ſide in angle or point, toward the jugular 
follulz of the baſis cranii. Afterwards the great cavity 
contracts a little toward the ſides, all its other dimen- 
ſions continuing the ſame ; and behind the larynx it 1s 
again enlarged on each fide, a very ſmall ſpace being 
left between it and the cricoide cartilage. The extremi- 
ty of the lower portion is very narrow, and joins the 
baſis of the cartilage juſt named. 

The pharynx is made up partly of ſeveral diſtinct 
fleſhy portions, which are looked upon as ſo many dif- 
ferent muſcles ſo diſpoſed as to form a large cavity; and 


partly of a membrane which lines the inuer ſurface of 
this 
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this whole cavity, and is a continuation of that of the 
nares and palate, 

This membrane is wholly glandular; and it is thicker 
on the ſuperior and middle portions of the pharynx, 
than on the bottom or lower portion. Immediately 
above the firſt vertebra it forms ſcveral longitudinal ry. 
gz very thick, deep, and ſhort ; and we generally find 
therein a collection of mucus in dead bodies. In the 
great cavity there are no rugæ, the membrane adhe- 
ring, both there and in the upper part, very cloſely to 
the muſcles. At the lower part where it is thinneſt, 
it covers likewiſe the poſterior part of the larynx; and 
is very loofe, and formed imo irregular folds. It 
runs in a little on each ſide between the edges of the 
Pharynx. 

Meiſcles of the pharynx. Though almoſt all the mul- 

cu'ar or fleſhy port:ons of which the pharynx is com- 
poſed, concur in the formation of one continued bag 
or receptacle, they are nevertheleſs very diſtinguiſhable 
t:om each other, not only by their different inſertions, 
from which they have been denominated, but alſo by 
tie different directions of their fibres. They may be 
looked upon as three digaſtric muſcles, the middle 
tendons of which lic backward in one longitudinal 
line, which in ſome ſubjects appears plainly like a linea 
alba. 
The conſtrictores pharyngis inferiores are inſerted in 
the lower ſide of the apophyſis bafilaris, or cuneiform 
proceſs of the os occipitis, about the middle of the po- 
{terior part. From thence they ſeparate laterally, and 
ſ>netimes join the ſtylo-pharyngæi. Part of the lines 
alba of the pharynx is formed by the middle adhetion 
ol thee muſcles. | 

the conſtrictores pharyngis medii are faſciculi oi 
muſcular fibres very diſtinely inſerted by one end along 
the ligaments by which the ſuperior cornua ot the car- 
tilago thyroides are connected to the extremities of the 


great cornua of the os hyoides. From thence they 
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run backward and upward, to meet in the linea alba, 
and to be fixed to the cuneiform proceſs of the occipi- 
tal bone.” To be able to ſce them diſtin from the 
other muſcles, the pharynx muſt be filled with cotton, 
to give it a proper convexity, and to ſupport its ſides, 
which otherwiſe collapſe and fink inward, and thus pre- 
vent our ſeeing the direction and diſtinction of ſeveral 
of the muſcles belonging to it. 

The conſtrictores pharyngis inferiores are very broad; 
and each muſcle is inſerted along the outiide of the ala 
of the cartilago thyroides, between the edge of that 
and the oblique line in which the thyro-hyoidææ are fix- 
ed. They are alſo fixed to the cricoid cartilage.“ 
From thence they run up obliquely backward ; and 
meeting under the linea alba, they ſometimes appear 
to be but one muſcle without any middle tendon. 
Sometimes they have appeared to me to be diſtinguiſh» 
ed into ſuperior and inferior, becauſe their upper por- 
tion ran upward and backward, and their lower portion 
more tranſverſely. 

The loweſt of theſe muſcular fibres make a complete 
circle backward, between the two fides of the baſis of 
the cartilago cricoides. This circle is the beginning of 
the ceſophagus, and has been thought by ſome to form 
a diſtin muſcle called &/ophagus. Beſides the 
muſcles which form the body of 1 pharynx, there are 
ſeveral other ſmall ones connected with it; but of theſe 
ſufficient deſcriptions have been already given in a for- 


mer part of the work.“ 


The particular uſes of theſe muſcles are very difhcult 
to be determined. It is certain that thoſe of the mid- 
dle and lower portions of the pharynx ſerve chiefly for 
deglutition. "Thoſe of the upper portion, and ſome of 
thoſe of the middle portion, may, among other func- 
tons, be uſeful in modifying the voice, according to the 
opinion of M. Santorini. 


Vor., II. N § 3. The 
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$ 3- The Palate, Uvula, &c. 


THe palate is that arch or cavity of the mouth, ſur. 
rounded anteriorly by the alveolary edge and teeth of 
the upper jaw, and reaching from thence to the great 
opening of this pharynx. Ihe arch is partly ſolid and 
1nmoveable, and partly ſoft and moveable. The ſolid 
portion 1s that which is bounded by the teeth, being 
formed by the two oſſa maxillaria and two ofla palati. 
The ſoft portion lies behind the other, and runs back. 
ward like a veil fixed to the edge of the oſſa palati, 
being tormed partly by the common membrane of the 
whole arch, and partly by ſeveral muſcular faſciculi, 
&c. 

The membrane that covers all this cavity is like that 
which lines the ſuperior and middle portions of the pha- 
rynx. It is very thick ſet with ſmall glands, the orifi- 
ces of which are not ſo ſenſible as in the pharynx, and 
eſpecially in the rugæ of the ſuperior portion thereof, 
where M. Heiſter obſerved a conſiderable orifice, anda 
canal proportioned to that orifice, which he could. eaſily 
inflate with air. This is certainly the beſt way of be- 
ginning theſe kinds of inquiries, eſpecially if the pipe 
be held at firſt only near the part, without endeavour- 
ing to force it in. To immerge the parts in clear wa- 
ter in the manner already mentioned, is likewiſe a very 
good way to diſcover ſmall orifices, by the help of a mi- 
croſcope. Small duéts of the ſame kind with what | 
have now mentioned, may be ſuppoſed to lie along ti: 
middle line or raphe of the arch of the palate, and along 
the alveolary edge, becauſe of ſome ſmall tubercles oi 
points which appear there. 

This membrane, together with that of the poſterior 
nares, forms, by an uninterrupted continuation, the 
anterior and poſterior ſurface of the ſoft portion, or ſep- 
tum palati; ſo that the muſcular faſciculi of this portion 
lie in the duplicature of a glandulous membrane. = 

muſcles 


Chap. I. THE MOUTH. 187 


muſcles compoſed of theſe faſciculi ſhall be preſently de- 
ſcribed. 

The ſeptum, which may likewiſe be termed velum or 
valoula palati, terminates below by a looſe floating 
edge, repreſenting an arch fituated tranſverſely above 
the baſis or root of the tongue. The higheſt portion 
or top of this arch ſuſtains a ſmall, ſoft, and irregular- 
ly conical glandular body, fixed by its baſis to the arch, 
and its apex hanging down without adhering to any 
thing, which is called uvula. 

On each fide of the uvula there are two muſcular 
halt-arches, called columne ſepti palati They are all 
joined to the uvula by their upper extremities, and dif- 
poſed in ſuch a manner as that the lower extremities of 
the two which he on the ſame fide, are at a little di- 
ſtance from each other, and ſo as that one half arch is 
anterior, the other poſterior, an oblong triangular ſpace 
being left between them, the apex of which is turned 
toward the bafis of the uvula. 

The two halt arches on one fide, by joining the like 
half arches on the other fide, form the entire arch of 
the edge of the ſeptum. The poſterior half-arches run 
by their upper extremities, more directly toward the 
uvula than the anterior. The anterior half-arches have 
a continuation with the ſides of the baſis of the tongue, 
and the poſterior with the ſides of the pharynx. At the 
lower part of the ſpace left between the lateral half- 
arches on the ſame ſide, two glands are fituated, termed 
anygdale, which ſhall be deſcribed hereafter, together 
with the glandular ſtructure of the uvula, among the 
other glands of the mouth. 

The half-arches are chiefly made up of ſeveral flat 
leſhy portions, almoſt in the ſame manner with the bo- 
dy of the ſeprum. The membrane which covers them 
is thinner than the other parts of it towards the palate, 
pharynx, and tongue. Each portion is a diſtinct 
mulcle, the greateſt part of which terminates by one ' 
extremity in the ſubſtance of the ſeptum and 3 
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half-arches, and by the other extremity in parts diffe- 
rent from theſe. | 

As anatomiſts uſed formerly to aſcribe all theſe mu. 
cles, as far as they knew them, to the uvula, without 
any regard to the ſeptum, they termed them in general 
either ptery-/taphylini, or peri: ſtaphylini. The laſt part 
of theſe two compound words expreſſes the uvula : the 
firſt part of the firſt word is an abridgement of ptery. 
goides, and expreſſes the inſertion of theſe muſcles ; but 
the firſt part of the ſecond word ſignifies no more than 
round, or about, &c. 

I might make ule of the term peri- ſtaphylinus as a ge. 
neral denomination for the muſcles belonging to the 
ſeptum, and then add the other terms, of which theſe 
names have been made up by modern writers. But 
« the reader will find it more agreeable to uſe the 
names expreſled in the treatiſe on the muſcles already 
deſcribed.“ | 

Of theſe we find, firſt, the conſtrictores iſthmi faucium; 
which are two ſmall muſcles, fixed each in the lower 
and lateral part of the baſis of the tongue; from whence 
they run up obliquely backward, along the anterior 
half-arches of the ſeptum palati, and terminate inſen- 
fibly on each ſide near the uvula, ſome of their fibres 
being ſpread through the ſeptum. The thickneſs of 
the anterior half-arches is chiefly owing to theſe two 
mufcles. 5 

The palato-pharyngei are likewiſe two ſmall muſcles, 
each of them being ſixed by one extremity to the latc- 

al part of the muſcuſi conſtrictores pharyngis infertorcs, 

as if they were portions detached from theſe muſcics. 
From therce they run up obliquely forward along the 
two poſterior half-arches of the feptum, and terminate 
in the ſeptum above the uvula, where they meet toge- 
ther, and ſeem to form an entire arch by the union cf 
their fibres. The thickneſs of the two poſterior heli- 
arches 1s owing to theſe muſcles. 

The thyro-ſtaphylini are two fmall muſcles, which 

| map 
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may be conſidered as making part of the former pair; 
they accompany the palato- pharyngei very cloſely taro? 
their whole courſe, except that their poſterior extremi- 
tics are fixed in the thyroide cartilages near the other 
muſcles. They likewite contribute to the thickneſs of 
the poſterior halt-arches, and are interted in the ſeptum 
in the ſame manner with the former. 

The tenſores palati, are cach fixed by one extremi- 
ty, partly to the ſphenoidal fide of the bony portion of 
the Euſtachian tube, partly to the neareſt ſoft portion 
of the ſame tube. From thence it runs toward the ex- 
ternal ala of the apophyſis pterygoides, into which one 
portion of this muſcle is inſerted. The other portion 
runs to the end of the ala, and turns round to the fork- 
ed extremity thereof as over a pulley, and 1s afterwards 
inſerted in the ſeptum palati near the uvula. 

« The levatores palati begin each by a tendinous and 
fleſhy origin, from the extremity of the pars petroſa of 
the temporal bone, where it is perforated by the Kuſta- 
chian tube; and alſo from the inembranous part of the 
ſame tube. From thence it runs toward the ſoft part of 
the palate, to which it is fixed, uniting with its fellow 
on the other fide.” 

The ſtaphylinus, or azygos uvulæ, is a ſmall fleſhy 
rope, fixed by one extremity in the common point of 
the poſterior edges of the oſſa palati ; and from thence 
runs downward and backward along the middle cf the 
ſeptum, and likewiſe along the middle of almoſt the 
whole uvula. "This muſcle has been termed azygos Mor- 
gagnii, from the diſcoverer. 

The ſeptum palati ſerves to conduct the lacrymal 
lymph, and that which is continually collected on the 
arch of the palate, into the pharynx. lt ſerves for a 
valve to hinder what we ſwallow, and eſpecially what 
ve drink, from returning from the nares. The uſes 
of the diiterent muſcles of the ſeptum are nat as yet ſuf- 
ficiently known, nor the different motions of which it 
is capable, as may be obſerved by looking for ſome time 
3 into 
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Into an healthy perſon's mouth opened wide. I ſhall en. 
deavour to explain theſe things at greater length in ang. 
ther place. 


6 4. The Tongue. 


Ev Rx one knows, that the tongue is a ſoft fleſhy 
body, which fills all that part of the cavity of the mouth 
that is ſurrounded by the alveolary border and teeth of 
the lower jaw, and extends ſtill farther back. All thi 
ſpace is therefore in a manner the mould and meaſure of 
the length and breadth of the tongue, as well as of it; 
thicknets and figure. 

"The tongue is divided into the baſis and point; the 
upper and under ſides ; and the lateral portions, or ed. 
ges Ihe baſis is the poſterior and thickeſt part; the 
point, the anterior and thinneſt part. The upper ſide is 
not quite flat, but a little convex; and divided into two 
lateral halves, by a ſhallow deprefled line, called ines 
linguæ mediana. The edges are thinner than the other 
parts, and a little rounded as well as the point. The 
lower fide reaches only from the middle of the length 
of the tongue to the point. 

The tongue 1s principally compoſed of very ſoft fleſhy 
fibres, intermixed with a particular medullary ſub- 
ſtance, and diſpoſcd in various manners. Many ot theſe 
fibres are confined to the tongue without going any far- 
ther; the reſt form ſeparate muſcles which go out from 
it in different ways. and are inſerted in other parts. All 
the upper ſide of the tongue is covered by a thick 
membrane of a papillary texture, upon which lies ano- 
ther very fine membrane like a kind of epidermis, 
wh.ch is likewiſe continued over the lower fide, but 
without papillæ. | 

Tores forts of papillæ may be diſtinguiſhed in the 
upper ſide of the tongue; capitatæ, ſe mi. lenticulares, 
and villoſz. Thoſe of the firſt kind are the largeſt, re- 


tembling little muſhrooms with ſhort ſtems, or * 
wit 


Su Ak da awd  ewwnd A a oc a Jam a ods ou 


and -- dS. as af =» as 


r 


—— ————— — — — — —L—E:-— —— 


10» 


Chap. 1. THE MOUTH. 191 


without a neck. They lic on the baſis of the tongue in 
ſmall ſuperficial foſſulæ. 

They reſemble ſmall conglomerate glands ſeated on 
a very narrow baſis, and each of them has ſometimes 
a ſmall depreſſion in the middle of their upper or con- 
vex ſide. They occupy the whole ſurface of the baſis of 
the tongue, and they are ſituated near each other in 
ſuch a manner as that the moſt anterior form an angle. 
They are glandular papillæ, or ſmall falival or muctlagi- 
nous glands, of the ſame kind with thoſe that are to be 
deſcribed hereafter. 

We commonly obſerve about the middle of this part 
of the tangue a particular hole of different depths, the 
Inner ſurface of which is entirely glandular, and filled 
with ſmall papillæ, like thoſe of the firſt kind. It is call- 
ed foramen cëcumE Morgagnu, as being firſt deſcribed b 
that author. Since that time M. Vaterus has diſcover- 
ed a kind of ſalival ducts belonging to it: and M. Hei- 
iter found two of theſe duQts very diſtinctly, the orifi- 
ces of which were in the bottom of the foramen cx- 
cum near each other. He obſerved the ducts to run 
backward, divaricating a little from each other; and 
that one of them terminated in a ſmall oblong veſicle, 
ſituated on the ſide of the ſmall cornua of the os hy- 
oides. Later anatomiſts, however, have obſerved no 
ſuch ducts. 

The papillæ of the ſecond kind, or femilenticulares, 
are ſmall orbicular eminences, only a little convex, 
their circular edge not being ſeparate from the ſur- 
lace of the tongue. When we examine them in a ſound 
tongue, with a good microſcope, we find their convex 
ſides full of ſmall holes or pores, like the end of a 
thimble, 

They he chiefly in the middle and anterior portions 
of the tongue; and are ſometimes moſt viſible on the 
edges, where they appear to be very ſmooth and po- 
liſhed even to the naked eye, and ſometimes in livin 
tubjetts. They ſoon loſe their conſiſtence after death; 
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that, by rubbing them ſeveral times, they may be drawn 
out in form of ſmall ſoft pyramids inclined to one ſide. 

The papillæ oi the third kind, or villoſæ, are the ſmall. 
eſt and moſt numerous. They fill the whole ſurface of 
the upper ſide of the tongue, and even the interſtices 
between the other papillz. They would be more pro. 
perly named papillae cnice than wily/e, from the figure 
which they appear to have when examined thro” a mi- 
croſcope in clear water. They are naturally foltiſh, but 
they become extremely flaccid after death; ſo that b 
handling them they may be made ſhort and thick, 
whereas they are naturally long and ſmall. 

The fleſhy fibres of which the rongue is compoſed, 
and which go no further than ihe tongue, may be term- 
ed muſculilingua interiores, and they are the ſame which 
Spigelius named muſcult linguales. The fibres thele 
mulcles conſiſt of, are of three general kinds; longitu- 
dinal, tranſverſe, and vertical; and each of theſe fi- 
tuations admits of different degrees of obliquity. The 
longitudinal fibres point to the baſis and apex of the 
tongue; and ſcem partly to be expanſions of the muſ- 
culi ſtylo-gloſh, hyo-gloſſi, genio-gloſſi, and lingualis. 
The vertical fibres ſeem likewiſe to be in part produced 
by theſe muſcles. 

Beſides thele mixed productions, there is a diſtin 
plane of longitudinal fibres, which run near the ſur- 
face of the upper ſide of the tongue, and a diſtinct 
tranſverſe plane under them. All theſe fibres are partly 
interwoven, one portion of them terminating at the two 
edges of the tongue, and the other at the baſis and 
point, without going to any other part; and they lie 
immediately above thoſe that belong to the genio-glofii. 
To diſcover all theſe diiterent fibres, and their different 
degrees of direction, we need only cut the tongue lon- 
gitudinally, after it has been boiled, or long macerated 
in itrong vinegar. 

The muſcult exteriores, are thoſe which by one ex- 
tremity make a part of the body of the tongue, and are 


fixed by the other in ſome part without the tongue. 4 
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theſe we commonly reckon three pairs; ſtylo-gloſſi, 
hyo-gloſſh, genio gloſſi. 

The muſcles which move the os hyoides belong like- 
wiſe to the tongue, and are the principal directors of 
its motions. The names of theſe muſcles may be re— 
m nbered to be as follows: Mylo-hyoidei, genio-Hyoidæi, 
ftylo-hyoidet, omo-Hyoldæi, ſterno- Hyoidæti. 

The ſtylo-gloſſi are two long, ſmall muſcles, which 
run down trom the ſtyloide apophyſes or epiphyſes, and 
form two portions of the lateral parts of the tongue. 
Lach muſcle is fixed in the outfide of the apophyſis ſty- 
loides by a long tendon, being the uppermoſt of the 
tie three muſcles fixed in that apophyſis, which at Paris 
go by the name of Rrlar's noſegay. The ſtylo-hyoi- 
dans is the loweſt; and the ſtylo-pharyngæus is in the 
mid.ile, but more backward. 

As it runs down almoſt oppoſite to the inſide of the 
angle of the lower jaw, it ſends off a pretty broad and 
ſho lateral aponeurotic ligament, which, being fix- 
ed in that angle, f{crves for a frænum or ligamen- 
tum fufpeniorium to the mulcle 12 this part of its 
courſe, From thence it paſſes on to the fide of the ba- 
ſis of the tongue, here it firſt of all adheres cloſely to 
the lateral portion of the hyo-gloflus ; and then forms, 
together wü that mulcle, a large portion of the ſide of 
the tongus. 

{1c hyo-gloſſi are each inſcrted in three parts of the 
os hyoides that lic near each other; in the baſis, in the 
root of the great cornua, and in the ſymphyſis between 
me two: and on this account the hyo-gloſſus has been 
divided by ſome into two or three diſtin muſcles, call- 
ed b4/19-vlous, cerato gloſſus, and chondro-gloſſus. In 
lone ſubjects they may be eaſily ſeparated, the three 


portions being fimply contiguous to cach other; but it 


8ne- dleſs to burden the memory with ſo many uſeleſs 
names, and therefore I deſcribe them all as one muſcle 

by the name of Ho. gleſſus. 
It is ſituated on the inſide, and a little lower than the 
ſtylo- 
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ſtylo-gloſſus, with which it forms the lateral part of the 


tongue. The portion inſerted in the baſis of the os hy- 
oides lies more anteriorly, and is larger than the other 
two; that which is inſerted in the ſymphyſis is the leaſt, 
and that inſerted in the great cornua the moſt poſte. 
rior. This muſcle is partly ſuſtaincd by the mylo-!1y. 
oidæus, as by a girth; and the anterior portion is di. 
ſtinguiſhed from the reſt by the paſſage of the nerves 
of the fifth pair, and of the arteries which accompany 
them, 

The genio-gloſſt are ſituated cloſe to cach other, on 
the lower fide of the tongue. Each muſcle is inſerted 
in the inner or backſide of the ſymphyſis of the lower 
jaw, immediately above the genio-hyoidæus. From 
thence it runs backward toward the os hyoides, to 
which the lowelt fibres are connected by a ligamen- 
tary membrane ; and in this courſe its fibres are ſpread 
through the ſubſtance of the tongue in a very ſingular 
manner. 

Of theſe fibres, ſome run directly toward the os hy. 
oides, all the way to the baſis of the tongue; ſome are 
inflected forward, and go to the point of the tongue; 
and the reſt are diſtributed in a radiated manner, for- 
ward, upward, and backward, in the ſubſtance of the 
tongue ; and the middle fibres expand laterally toward 
the edges of the tongue. | 

The two genio-gloſſi run cloſe to each other, as if 
they formed but one maſs; but they are evidently di- 
vided by a very thin cellular membrane, or middle 
ſeptum, which penetrates a good way between the late- 
ral or right and left halves of the tongue, lying in the 
ſame plane with the linea mediana of the upper fide of 
the tongue. 

When we ſeparate theſe two muſcles from the chin, 
they preſently contract ſo much, that their anterior ex- 
tremities, which lay under the point of the tongue, are 
as far back as the middle of it. It is in this preterna- 
tural ſituation that we ſee theſe muſcles repreſented in 
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figures given by very great anatomiſts, and drawn and 
engraved by very good artiſts, in which figures the 
whole beauty of their true mechaniſm is loſt, 

Theſe two muſcles, by their poſterior ſtraight fibres 
which go to the baſis, can draw the tongue out of the 
mouth, and bring it back again by their anterior bent 
fibres, which go to the point. They can either ſucceſ- 
ſively, or all at once, make the tongue longitudinally 
hollow, or like a groove; and they can at the ſame 
time contract it, by the lateral expanſion of the middle 
fibres. I paſs over many other motions which theſe 
muſcles are capable of performing, from whence I for- 
merly uſed in my private courſes to call them muſculi 
polychreſtt. 

When either of the ſtylo-gloſſi aQs, it turns the 
tongue toward the cheek, and forces the aliment be- 
tween the upper and lower molares. When they act 
jointly with the lateral portions of the ſuperior fleſhy 
plane of the tongue, they turn the tongue obliquely up- 
ward to the teeth of the upper jaw, and near the cheeks, 
as when we bring down any part of the food that may 
have {tuck there after maſtication. When they act 
jointly with the lateral portions of the hyo-gloſh, they 
turn the tongue downward between the lower teeth and 
the cheek, 

When all the parts of the hyo-gloſh act together, 
they ſhorten the tongue. They likewiſe turn the point 
of the tongue between the teeth and the under lip, and 
make it paſs over that lip. The ſuperior fleſhy plane 
of the body of the tongue bends it upward toward the 
palate, and makes it paſs along and lick the upper lip. 
The mylo-glofli ſerve as a frænum to one ſide of the 
baſis, while the point is turned to the other ſide, The 
ligamenta ſuſpenſoria of the ſtylo-gloſſi may anſwer the 
— purpoſe, and even ſupply the want of the mylo- 
gloſt1, | 

Beſides the membranes of the tongue already deſcri- 
bed, it is cuſtomary to mention another, 2 

rana 
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brana reticularts ; which is commonly demonſtrated 
from the boiled tongues of oxen or ſheep; and ſome 
pretend to have ſhowed it in the human tongue, which 
I own I have never been able to do. It is now a lon 

time ſince I ſhowed, that what they take from the 
tongues of oxen and ſheep is not a true membrane, 
but a kind of clear mucilaginous ſubſtance, which lies 
between the papillary and external membranes, and. 
which by bothng becomes white, and acquires ſolidity 
enough to be taken out in large portions ; and that the 
holes found in it are owing to the ſmall pyramidal pa- 

We. 

The tongue is fixed in the mouth, not only by muſ{- 
cles, but alſo by ligaments, which are for the moſt part 
membranous. The principal ligament is that called the 
frænum, which is the prominent fold that appears firſt 
under the tongue when we raiſe it, with the mouth 
opened; and is no more than a continuation or looſe 
duplicature of that membrane which covers the inferior 
cavity of the mouth. It covers the curvature of the 
anterior portion of the genio- gloſſi from the point of the 
tongue, almoſt as high as the middle interſtice between 
the lower dentes inciſorii. | 

The other ligaments of the tongue are the ſmal! 
membranous fold which runs along the middle of the 
convex fide of the epiglottis to the baſis of the tongue, 
and the membranous tolds which cover the inferior 
half-arches of the ſeptum palati. 'Thele three folds are 
continuations of the membrane which covers the neigh- 
bouring parts. 'The aponeurotic ligaments of the ſtylo- 
gloſſus may be looked upon as true lateral ligaments of 
the tongue; and they adhere a little to the lower part 
of the muſculus pterygordeus internus or anterior. 

The principal blood-veſſels of the tongue are thoſ: 
that appear ſo plainly on its lower ſurface on each fide 
of the frænum; and they conſiſt of one artery and on 
vein, which accompany each other, and are called arte- 


rig et vena ſublinguales or raninæ. The veins he next 
the 
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the frænum, and the arteries on the other ſide of the 
veins. The arteries are rami of the ſecond internal or 
anterior branch of the external carotid on each ſide, 
and communicate with the firſt external or poſterior 
branch of the ſame carotid, &c. The vcins are com- 
monly rami of a branch of the external anterior jugular 
vein, deſcribed among the other veins. 

We obſerve four nervous ropes to go very diſtinctly 
to the baſis of the tongue, and to continue their courſe 
through its whole ſubſtance all the way to the point. 
Two of theſe ropes are rami of the inferior maxillar 
nerves, or of the third branch of the fifth pair from 
the medulla oblongata. Ihe other two are the nerves 
of the ninth pair. The two firſt I have already named 
linguales or hypo- -glof : minores, and the other two lingua- 
les or hypo-glofſe majores. The majores are inferior and 
internal, the minores ſuperior and external or lateral. 
The ſmall portion or firſt branch of the nervus ſympa- 
theticus medius, or of the eighth pair, ſends likewiſe a 
nerve to each fide of the tongue. 

The great lingual nerve on each fide runs forward 
between the muſculus mylo-hyoidzus and hyo-gloſſus, 
under the genio-glofſus, and is diſtributed to the fleſhy 
fibres all the way to the point of the tongue, commu- 
nicating by ſeveral ſmall filaments with the lingualis mi- 
nor, and with the nerve from the eighth pair. For 
the other diſtributions of it, I refer to the deſcription 
of the nerves. 

The {mall lingual nerve on each fide goes off from 
the maxillaris inferior, ſometimes at, and ſometimes 
before, its paſſage between the pterygoide mulcles. 
Alterwards, ſeparating more and more from the trunk, 
it paſſes under the lateral part of the tongue, over the 
ſublingual gland; of which hereatter. It ſupplies the 
neareſt parts of the tongue as it paſſes; and then en- 
tering its ſubſtance, terminates at the point, having 
lent a great number of filaments to the papillary mem- 


drane, Ic communicates, as has been ſaid, with the 
lin- 
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lingualis major, and with the nerve from the eighth 
air. 

This lingual nerve, a little after it I-aves the maxil- 
laris inferior, is accompanied by a {mall diſtin nerve, 
which runs upward and backward toward the articula- 
tion of the lower jaw in company with the lateral muſcle 
of the malleus; paſſes through the tympanum between 
the handle of the malleus and the long leg of the incus, 
by the name of chorda tympani; and afterwards, perfo- 
rating the back-ſide of the tympanum, unites with the 

ortio dura of the auditory nerve, as has been already 
ſaid in the deſcription of the ear. 

This ſmall nervous rope has been looked upon by 
anatomiſts as a kind of ſmall recurrent of the nervus 
lingualis; but as in ſome ſubjects it appears to make 
ſimply an acute angle with the lingual nerve, and as 
this lingual nerve is ſomething larger after this angle, 
it ought rather to be believed to come from the tym- 
panum, and to unite with the lingual nerve, than to 
ariſe from this nerve, and run up to the tympanum. 
In ſome ſubjects, the union of this nerve with the lin- 
gualis is in a manner plexiform, and very difficult to 
be unfolded. 

The lingual nerve of the eighth pair, which is its 
firſt branch, runs firſt of all on the inſide of the diga- 
ſtric muſcle of the lower jaw, and ſupplies the genio- 
hyoidæi, the neighbouring muſcles of the baſis of the 
tongue, and thoſe of the pharynx. Afterwards it ſends 
out the ramifications, and forms the communications 
deſcribed in the hiſtory of the nerves ; and laſtly goes 
to the lower part of the tongue, where it communi: 
cates with the lingual ramus of the fifth pair, and with 
the lingual ramus of the ninth, | 

The tongue is the organ of the ſenſe called the taſit, 
by means of the papillæ, eſpecially the villoſæ or pyta- 
midales. The different ſtate of the papillæ wich re- 
ſpect to their moiſture, figure, or covering, ſeems t9 


produce a conſiderable difference in the taſte, not on!) 
in 


long. 
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in different people, but in the ſame perſon in ſickneſs 
and health. By the ſenſation of taſte we are enabled 
ot diſtinguiſh wholeſome and ſalutary food from that 
which is unhealthy : and we ſuppoſe that the degree of 
taſte, in ſome animals, is in proportion to the length 
of theſe papillæ; for in the ſheep and ox, wh-re the 
ſenſation of taſte is extremely acute, the papillæ are very 
lt is not as yet diſcovered in what manner the 
papillzz ſemi-lenticulares contribute to the taſte ; and 
the capitatæ ought to be looked upon as ſalival glands. 

The tongue is likewiſe one of the principal inſtru- 
ments of ſpeech, and of the articulation of the voice. 
Riolan, in his Anthropographia, mentions a child of 
five years of age, who, though he had loſt his tongue 
by the ſmall-pox, but not the uvula, continued ſtill to 
ſpeak almoſt as diſtinctly as before. Probably the ba- 
ſis of the tongue ſtill remained. M. de Juſheu has 
publiſhed an obſervation in the Memoirs of the Royal 
Academy concerning a little girl who could ſpeak, 
though ſhe was born without a tongue; in room of 
which there was only a kind of ſmall tubercle. 

The tongue ſerves alſo to collect all the morſels which 
we chew; to turn them in different manners, and to 
different parts of the mouth; and to rub off whatever 
ſticks to the palate: and it is uſcful in ſpitting, ſucking, 
&c. It bears a great part in deglutition, being aſſiſted 
by the digaſtric muſcles ; which, by contracting at the 
lame time that the other muſcles preſs the lower jaw 
againſt the upper, raiſe the os hyoides, and fix it at a 
convenient height; that the ſtylo-gloſſi and hyo-gloſſi 
may make the baſis of the tongue bear back upon the 
morſe] which is to be ſwallowed, and fo force it into 
the pharynx ; the portions of which, that are at that 
ime immediately above the morſel, do inſtantly con- 
tract, and puſh it into the ceſophagus. 


C5. The 
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$ 5. The Cheeks, Lips, and Gums. 


Trex cheeks and lips form the ſides and entry of the 
cavity of the mouth. They are formed in general by 
the conneQion of ſeveral fleſhy portions of different 
breadths, fixed round the convex fides of the two jaws, 
covered on the outſide with the ſkin and fat, and line 
on the inſide by a glandulous membrane. Beſides al 
this, the lips ſeem likewiſe to have a ſoft ſpongy ſub- 
ſtance in their compoſition, which ſwells and ſubſide; 
on certain occaſions, independently of the action of the 
muſcles belonging to them, and 1s mixed with fat 

'The ſubſtance which forms the red border of the 
lips is very different from the reſt of the ſkin, being a 
collection of very ſine, long, villous papille, cloſely 
connected together, and covered by a fine membrane, 
whici ſeems to be both a continuation of the epidermis, 
and of that pellicle which covers the glandulous mem. 
brane of the cavity of the mouth. This ſubſtance i 
extremely ſenſible, and very painful when the outer 
membrane is by any accident deſtroyed. The inter- 
nal membrane of the upper lip forms a ſmall middle 
frænum above the firſt dentes inciſorii. 

The gums are that reddiſh ſubſtance like leather, 
which covers the two ſides of the whole alveolary 
border of both jaws, inſinuates itſelf between all the 
teeth, ſurrounds the collar of each tooth in pati 
cular, and adheres very ſtrongly to them. "There 
fore the outer and inner gums are continuous, and 
both together form juſt as many openings as there are 
tecth. 

The ſubſtance of the gums is of a very ſingular 
ſtructure, reſembling, in ſome meaſure, the texture 0! 
a hat, ſuppoſed to be very compact and elaſtic. It 1 
not immediately fixed to the bones of the jaws, but by. 
the intervention of the perioſteum, with which it 1s per- 


fectly united; and it is covered by a fine ſtrong cen 
mem. 
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membrane, which ſticks very cloſe to the ſubſtance of 
the gums 3 and ſeems to be a continuation of that thin 
membrane which goes to the lips and cheeks, and of 


he that which goes to the tongue. 
by The arteries which go to the lips, cheeks, and gums, 
ent are ramifications of the external carotid, and chiefly 


of thoſe branches called max://ares externe et interna. 
The veins are ramifications of the external anterior ju— 
ular. 

The nerves of theſe parts come from the maxillaris 
ſuperior and inferior, which are branches, of the fifth 
pair; and alſo from the portio dura of the auditory 
nerve, or fympatheticus minimus; the ramifications of 
which are ſpread in great numbers on all the ſe parts, 
and communicate in a pretty ſingular manner with the 
nerves of the fifth pair in ſeveral places, as may be 
leen in the deicription ot the nerves. 

There is fo much variety to be met with in the muſ- 
cles of the lips in different ſubjects, that it is not at all 
ſurpriſing to find the deſcriptions given of them by ana- 
tomiſts very unlike one another. In ſome ſubjects, por- 
tions of theſe muſcles are wanting; in ſome they can 
ſcarcely be diſtinguiſhed, becauſe of the paleneſs and 
attenuation of the fibres; and in others, there are | 
really ſome particular faſciculi which are not generally 
to be found. About fifteen years ago I diſſected an | 
old woman; in which ſubje& alone I obſerved a great 
many ſingular things which I have not met with in 
great numbers of other ſubjects more proper for diſſec- 
tion, In this ſubje&, the muſcles of the face in gene- 
ral were very much multiplied, and very diſtinct. 

The muſcles of the lips are commonly divided into 
common and proper. The common muſcles are thofe 
which end at the angles or commiſſures of the two lips; 
and thoſe are proper which are fixed in one lip only ; 
Which are again ſubdivided into the proper muſcles of 
the upper lip, and proper muſcles of the under lip. 

You; 1; () | All 
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All theſe muſcles have particular names; ſome of which 
are taken from ſomething in the conformation of the 
muſcles, ſome from the inſertions or ſituation, and ſome 
from the uſes attributed to them. 

The muſcles to which I confine myſelf may be enu- 
merated in the following order. Muſcul: communes : 
Semi-orbiculares, ſupra-ſemi-orbiculares, buccinatores, 
zvgomatici majores. Maſculi proprii labii ſuperioris : 
Jygomatici minores, canini, inciſorii laterales, inciſorii 
medii. Migſculi proprii labii infertorts : Tringulares, 
tringularium collateralcs, quadratus, inciſorii inferiores, 
cutanei “. 

The upper lip is ſometimes moved by the action of 
the muſcles of the noſe, eſpecially of the pyramidales; 
and both lips, either jointly or ſeparately, are moved 
by ſuction, without the aſſiſtance of the muſcles be- 
longing to them. 

The ſemi-orbiculares are commonly looked upon as 
one mulcle ſurrounding both lips; from whence it is 
called orbruularis : but when we examine carefully the 
angles of the lips, we find that the fibres of the upper 
lip interſect thole of the under lp; and we eaſily di- 
ſtinguiſh the muſcular arch of one lip from that of the 
other: and tor this reaſon I divide this muſcle into two, 
and I call them by the common name of ſemi-orbicularis, 
or I call one of them ſenu-orbicularts ſupertor, and the 
other ſemi orbicularis inferior; but the name of ſemwvales 
would be ſtill more proper. 

The ſuperior ſemi-orbicular muſcle is oftentimes 
broader than the inferior; and it has this peculiarity 
likewiſe, that all its fibres do not go to the corner of 
the mouth, but terminate by degrees between the 
middle and extremities of this arch, nearly like the 
ſcmi-oval fibres of the upper palpebra. The inferior 
ſemi- orbicular muſcle is commonly more uniform in the 
diſpoſition of its fibres. 1 

0 


* For the other names of theſe muſcles, ſee Vol. I. part ii 
chap. 6. | 
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The buccinatores are two in number; each of them 
ſituated tranſverſely between the poſterior part of the 
two jaws and the corner of the mouth. They are broad 
backward and narrower forward, in the ſhape of a 
triangle or trapezium ; and they form a conſiderable 

ortion of the cheeks, and for that reaſon are ſome- 
times called the muſes of the cheeks.. To have a juſt 
idea of theſe muſcles, we muſt be made acquainted with 
a ligament on each fide of the face, which I call Iiga- 
mentum inter-maxillare, becauſe it connects the two 
jaws, andsalſo gives inſertion to the poſterior fibres of 
the buccinator, 

This ligament is ſtrong and pretty broad. It is fixed 
by one end to the outſide of the upper jaw above the 
jaſt dens molaris, and at the ſide of the apophyſes ptery- 
goides, where it adheres very cloſely to the muſculus 
ptery goidæus internus. By the other end it is fixed in 
the poſterior or ſupcrior extremity of the oblique pro- 
minent line on the outhde of the lower jaw, below the 
laſt dens molaris. It ſerves likewiſe as a frænum to 
check and limit the depreſſion of the lower jaw in open- 
ing the mouth, and we may fcel it ourſelves, with the 
end of the finger in the mouth, eſpecially when it is 
wide open. | 

The buccinator 1s inſerted poſteriorly in three diffe- 
rent places. The middle fibres are fixed tranſverſely in 
the ligamentum intermaxillare, and run directly to the 
corner of the mouth. The ſuperior fibres run down in an 
oblique graduated manner, from the alveoli of the up- 
per jaw to the corner of the mouth; and the interior 
fibres run up from the lower jaw in the ſame manner. 
All theſe fibres contract by degrees as they approach 
the commiſſure of the lips, where they run in behind 
the extremities and union of the ſemi-orbiculares, by 
which they are covered, and to which they adhere cloſe- 
ly. There is a large hollow between this muſcle and 
the maſſeter filled with fat. | | 

The zygomatici majores are two muſcles, ſituated one 

Q 2 on 
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on each fide, between the zygoma and the corner of 
the mouth. Hach muſcle is thin, long, oblique, and 
ſixed by one extremity to the lower edge of that por- 
tion of the os male, winch is connected with the 2ygo- 
matic apophyſis of the os temporis. From thence it 
runs down obliquely from behind forward, being 1n its 
paſſage commonly involved in fat. It ends at the com- 
milure of the two lips, adhering ſtrongly to the bucci. 
nator which covers it. This muſcle is very often com- 
plex. 

The zygomatici minorcs are two ſmall ſlender muſcles, 
lying above the great zygomatici, and almoſt parallel to 
them. Ihcir ſuperior extremity ſeems to be a detach- 
ment from the lower fibres of the orbicularis palpebra- 
rum; but they may always be diſtinguiſhed. Their 
lower extremity unites with the neighbouring inciſorius. 
Theſe muſcles arc quite buried in fat, and for that rea- 
fon oiten diſappear. 

Each of the two canini is fixed by a broad inſertion 
in the upper jaw above the ſocket of the dens caninus, 
in a depreiſion below the inferior edge of the orbit near 
the os male. From thence it runs down a little obliquely, 
croſſing the lower extremity of the zygomaticus major, 
which covers it at this place, Afterwards it terminates 
at the extremity ot the arch of the ſemi-orbicularis ſu- 
perior, and communicates by ſome fibres with the tri- 

angularis. I formerly looked upon this as a neutral 
mulcle, that i is, as being neither a proper muſcle of the 
upper lip, nor common to both. 

Each ol the two inciſorii laterales is a fort of biceps, 
its upper pert being divided into two portions which 
unite below. One of theſe ſuperior portions is larger 
than the other, and is fixed in the os maxillare below 
the middle tendon of the orbicularis palpebrarum, ſeem- 
ing to communicate by ſome fibres with the contiguous 
fibres of that muſcle. From thence it runs down 32 
little obliquely toward the check, along the apophylis 
naſalis, mixing with the pyramidalis naſi, and ſending 

{ome 
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ſome fibres to the nares. Afterwards it paſſes over and 
adheres to the myrtiformis or tranſverſalis naſi, and 
unites with the other portion. 

This other portion is fixed by a broad inſertion im- 
mediately below the edge of the orbit, in the os maxil- 
lare, near the union of this bone with the os malæ; 
and likewiſc a little in the laſt named bone, being at 
this «place covered by the inferior portion of the or- 
bicularis palpebrarum, with which it has ſometimes a 
kind of communication. From thence it runs down 
obliquely toward the noſe, and unites with the firit por- 
tion. a 

The two portions thus united and contracting in 
breadth, run behind the ſemi-orbicularis ſuperior, and 
are fixed therein oppoſite to the lateral dens inciſorius. 
Sometimes it ſends a {mall faſciculus of fibres to the 
muſculus caninus, which may be reckoned an aſſiſtant 
to that muſcle, and named caninus minor. 

The inciſorii medii are commonly called ini] mi- 
nores Cowpert, or inciſorii minores ſupertores. | hey are 
two ſmall ſhort muſcles ſituated near each other below 
the ſeptum narium. They are fixed by one extremity 
in the os maxiliare, on the alveoli of the firſt incilores 
behind the ſemi-orbicularis ſuperior, and by their other 
extremity in the middle and ſuperior part of the ſub— 
[lance of the upper lip, near the nares, in which they 
likewiſe have an inſertion ; and they ſometimes ſend la- 
teral fibres to the ſemi-orbicularis. 

Each of the two triangulares is fixed by a broad ex- 
tremity in the outſide of the baſis of the lower jaw, 
from the maſſeter to the hole near the chin. From 
thence it aſcends, contracting in breadth in a bent tri- 
angular form; runs in between the extremities of the 
buccinator and zygomaticus major, to both which it ad- 
heres very cloſely ; and terminates at the commiſſure of 
the lip, partly in the ſemi-orbicularis ſuperior, and part- 
ly, tho? not always equally, in the ſem-iorbicularis infe- 
O 3 rior. 
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rior. This muſcle ſeems ſometimes to be a continua. 
tion of the caninus major. 

The quadratus forms the thick part of the chin be. 
low the under lip. It is a very complex muſcle, and 
very diſſicult to be prepared, becauſe its fibres are in. 
terwoven with a great quantity of fat, or a pellicular 
texture of the membrana adipoſa. Ir is firſt of all in. 
ſcrted in the foreſide of the lower jaw, where it partly 
fills the broad foſſula on each fide of the ſymphyſi:. 
From thence it runs vp, interſecting, along the ſym— 
phyſis, the contiguous fibres of the ſkin, and terminates 
by a broad inſertion in the ſemi-orbicularis inferior. 
The direction of the other fibres of which it is compo— 
ied varies in different ſubjects, and it communicates by 
ſome fibres with the cutanei. 

The inciſorit inferiores are two ſmall muſcles, com- 
monly mentioned with the addition of M. Cowper's 
name. Hach of them is fixed by the ſuperior extremi- 
ty, on the alveoli of the lateral inciſores of the lower 
jaw. From thence they run down, approaching each 
other, and are inſerted together in the lower part of the 
middle of the ſemi-orbicularis inferior. 

On the outſide of the ſuperior inſertion of each of 
theſe muſcles, we meet with a faſciculus of fibres, 
which ſcem to be detached from it near the inciſores. 
This faſciculus goes olf laterally in form of an arch, 
and unites with the fibres of the ſemi-orbicularis infe— 
rior, with which it may be caſily confounded. It may 
be looked upon as a muſculus acceſſorius to the ſemi- 
orbzcularis inferior, or as a collateralis to the inciſorius 
minor. 

The two mulculi cutanei form a kind of fleſhy mem- 
brane, which covers the whole forefide of the thiroit 
and neck, from the check and chin, all the way down 
below the claviculæ, and adheres very ſtrongly to the 
membranous or aponeurotic expanſion deſcribed above: 
This expanſion has a particular adheſion to the anterior 
portion of the baſis ol the lower jaw, of the ſame kind 


with 
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with that at the lower part of the zygoma; and it is ſpread 
over all the muſcles that lie round the neck, and over 
the upper portion of the peCtorales majores, deltoides, 
and trapezii. 

The fibres of each cutancous muſcle run obliquely 
upward and forward, and meet and ſeem to interſect 
thoſe of the other muſcle at acute angles, trom the ſter- 
num all the way to the chin. They adhere very cloſe- 
ly to the ſkin by the intervention of the cellular ſub- 
ſtance. From the clavicles to the upper part of the 
neck theſe muſcles are very thin, and from thence 1n- 
creaſe a little in thickneſs as they approach the baſis 
of the lower jaw, and eſpecially from the maſleter to the 
chin. 

They adhere ſtrongly to the lower portion of the 
maſſeter, triangularis, and quadratus ; and on the maſ- 
ſeter and buccinator their fleſhy fibres become aponeu- 
rotic ; but continue longer on the triangularis, being 
mixed with the fibres of that muſcle all the way to the 
commiſſure of the lips: They likewiſe advance a little 
on the neighbouring portion of the quadratus. 

The portion of theſe muſcles which anſwers to the 


| baſis of the triangularis, is in a manner divided into two 


lleſhy laminæ, the outermoſt of which is in what ad- 
vances over the triangularis and quadratus, the other 
being inſerted ſeparately in the: lower jaw. I have 
ſometimes obſerved a part of the fleſhy extremity of the 
right ſide, to paſs before the ſymphyſis of the chin, over 
a ny part from the left fide, the one covering the 
Other. 

The common muſcles of the lips either draw both 
corners of the mouth at once, or only one at a time, 
according to the different direction of their fibres. The 
proper muſcles pull the different parts of the lips in 
which they are inſerted. The buccinators in particu- 
lar may ſerve to move the food in maſtication. An en- 
tire treatiſe might be written on the almolt innumerable 
combinations of the different motions of all thele 

O 4 mulcles, 
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muſcles, according to the different paſſions, and ac. 
cording to the different poſtures in which a man may 
put his face. None are more affecting than thoſe 
produced by the cutanei alone, eſpecially in wetp- 
ing, which they do by their adheſions to the triangu- 
lares, &. But by their inſertions in the bone of the 
lower jaw, they draw up the lower part of the integu— 
ments of the neck, and thoſe of the breaſt next to 
thelc; for they cannot move tne jaw, In old people, 
and in thoſe who are very much emaciated, theſe wuicles 
may be perceived by the cye, under the chin, and on 
the neck. 


d 6. The Saiival Glands, &c. 


By ſaliva we mean in general, that fluid by which the 
mouth and tongue are continually moiſtened in their na- 
tural ſtate, This fluid is chiefly ſupplied by glands, 
called for that reaſon glandulæ falwvales, of which they 
commonly reckon three pairs, two parotides, two max1l- 
lares, and two ſublinguales. Thele are indeed the lar- 
geſt, and they furniſh the greateſt quantities of faliva; 
but there are a great number of other leſſer glands of 
the ſame kind, winch may be reckoned aſſiſtants or ſub- 
{itutes to the former. All theſe may be termed /alval 
glands, and they may be enumerated in the following 
manner: Glanduke parotides, glanduleæ maxillares, glan- 
dui ſublinguales , glanduta: molares, glandula buccales, 
viandule labiales, glandulæ linguales, amygdalæ, glan- 
dul palatinæ, glandule uvulares, glandula arytenoi— 
d:, glandula thy DR 

The parotides are two large, whitith glands, irregu- 
Jarly oblong and hPa ins. ſituated on each file, be— 
tween the external car and the poſterior or aſcending 
ramus of the lower jaw, and lying on ſome part of the 
neighbouring malſleter muſcle. The fupertor portion 
of this gland lies before the cartilaginous meatus of the 
car, and touches the apophyſis zygomatica of the 05 

tem- 
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temporis ; and it is extended forward and backward 
under the lobe of the ear, as far as the maitoide apo- 
phyſis. 

From the anterior and ſuperior portion of this gland, 
a white membranous duct or canal is produced by the 
union of a great number of ſmall tubes repreſenting fo 
many roots. This duct runs obliquely forward on the 
outfide of the mafleter; and then perforates the bucci- 
nator from without inward, oppoſite to the interſtice 
between the ſecond and third dentes molares, where the 
hole or orifice repreſents the ſpout of an ewer. 

This canal is named ductus ſalivalis Stenonis, or duc- 
tus ſuperior. It is about the twelfth part of an inch in 
diameter, and in ſome ſubjects is partly covered by 
{mall glandular bodies united with 1t in different quan- 
tities. The arteria and vena angularis run up over this 
duct, and the portio dura of the auditory nerve runs 
thro” the gland itfelt; and it allo receives filaments from 
the ſecond vertebral pair. 

The maxillary glands are ſmaller and rounder than 
the parotides; and are ſituated each on the inſide of the 
angle of the lower jaw, near the muſculus pterygoi— 
dæus inferior. From the inſide, or that which is turn— 
ed to the muſculus hyo-gloſſus, each of them ſends out 
a duct in the fame manner as the parotides ; but it 1s 
imaller and longer, and goes by the name of ducts a- 
livalis Wharton, or ductus inferior. 

This duct advances on the fide of the muſculus ge- 
nio- gloſſus, along the inner part and ſuperior edge of 
the glandula ſublingualis, to the frænum of the tongue, 


where it terminates by a ſmall orifice in form of a pa- 


pilla. 

The glandulz ſublinguales are likewiſe two in num- 
ber, of the ſame kind with the former, only ſmaller, 
ſomething oblong, and flatted like a blanched almond. 
They are ſituated under the anterior portion of the 
tongue, one on each fide, near the lower jaw, on the la- 
teral portions of the muſculi mylo-hyoidæi me hy 

all 
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ſtain them. The two extremities of each gland are 
turned backward and forward, and the edges obliquely 
inward and outward, | 

They are covered on the upper fide by a very thin 
membrane, which is a continuation of the membrane 
that covers the under fide of the tongue. They ſend 
out laterally ſeveral ſmall ſhort ducts which open near 
the gums by the ſame number of orifices, all ranked in 
the ſame line, at a ſmall diſtance from the frenum, and 
2 little more backward. In many animals we find parti- 
cular ducts belonging to theſe glands, like thoſe of the 
glandulæ maxillares, but they are not to be found ſo di- 
ſtinctly in men. The muſculi genio-gloffi lie between 
the two ſublingual glands, and alſo between the two 
maxillary ducts. 

The molares are two glands nearly of the ſame kind 
with the former, each of them being ſituated between 
the maſicter and buccinator ; and in ſome ſubjeQs they 
may eaſily be miſtaken for two ſmall lumps of fat. 
They ſend out ſmall ducts which perforate the buccina- 
tor, and open into the cavity of the mouth, almoſt 
overagainſt the laſt dentes molares; and from thence 
M. Heiſter, who firſt deſcribed them, called them glan- 
dul molares. 

All the inſide of the cheeks near the mouth, is full of 
ſmall glandulous bodies, called glandulæ buccales, which 
open by imall holes or orifices through the inner mem- 
brane of the mouth. The membrane which covers the 
inſide of the lips, a continuation of that on the cheeks, 
is likewiſe perforated by a great number of ſmall holes, 
which anſwer to the ſame number of ſmall glands, call- 
ed glandulæ labiales; The glandulz linguales are thoſe 
of the foramen cæcum of the baſis of the tongue, which 
have been already ſpoken to. 

I have alſo explained the glandulz palatinz, or thoſe 
that belong to the arch and ſeptum of the palate ; and 
the glandulæ arytenoidææ were deſcribed with the la- 


rynx. The uvular glands are only a continuation _ 
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the membrane of the palate in form of a ſmall bunch of 
rapes» We might likewiſe reckon among the ſali- 
val glands thoſe of the ſuperior portion of the pharynx 
mentioned in the deſcription of that part, and alſo the 
glandular bodies of the membrana pituitaria of the 
nares, and of the ſinuſes whica communicate with theſe. 
The amygdalz are two glandular bodies of a reddiſh 
colour, lying in the interſtices between the twa lateral 
half-arches of the ſeptum palati, one on the right, the 
other on the left ſide of the baſis of the tongue. Their 


appearance is not unlike that of the outſide of an al- 


mond ſhell, both becauſe their ſurface is uneven, and 
becauſe it is full of holes big enough to admit the head 
of a large pin. 

Theſe holes, which reproſent a ſieve, or a piece of 
net-work, are continued to an irregular finus or ca- 
vity within the gland, filled commonly with a viſcid 
fluid, which comes from the bottom of the ſinus, and 
is from thence gradually diſcharged through theſe holes 
into the throat. To ſee the true ſtructure of the amyg- 
dalæ, they muſt be examined in clear water, having firſt 
been waſhed in Iukewarm water, and handled very 

ently. 

: The thyroide gland 1s a large whitiſh maſs which co- 
vers the anterior convex fide of the larynx. It ſeems at 
firſt fight to be made up of two oblong glandular por- 
tions united by their inferior extremities, below the cri- 
coide cartilage, in ſuch a manner as ta have ſome re- 
ſemblance to a creſcent, with the cornua turned up— 
ward. It is of a moderate thickneſs, and bent laterally 
like the thyroide cartilage, from which its name 1s ta- 
ken. The two lateral portions lic on the muſculi thyro- 
hyoidæi, and the middle or inferior portion on the 
crico-thyroidzei. The thyro-pharyngei inferiores ſend 
fibres over this gland; and they communicate on each 
hde, by ſome ſuch fibres, with the ſterno- thyroiĩdæi and 
hyo-thyroidzi. | 

This gland ſeems to be of the ſame kind with _y 
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other ſalival glands, but it is -more ſolid. Some ana. 
tomiſts thought they had diſcovered the excretory duct, 
but they miſtook a blood-veffel for it. We ſometimes 
meet with a kind of glandular rope which runs before 
the cartilago-thyroides, and diſappears before the baſis 
of the os hyoides. 

This glandulat rope goes out from the common baſis 
of the lateral portions of the thyroide gland; and is loſt 
between the muſculi ſterno-hyoidz1, behind the baſis of 
the os hyoides, or between that baſis and the epiglottis. 
I have likewiſe ſhown, in my private courſes, ſmall 
openings on the ſide of the anterior ligament of the epi- 
glottis, or that by which it is connected to the baſis of 
the tongue. One of thele openings appears like a imall 
papilla ; and this is the fartheſt that I have been able 
to trace the glandular rope. | 

The glandulz lymphaticæ will come in more proper- 
ly in a latter part of this work, with the deſcription of 
the abſorbent ſyſtem. 
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Of the THORA x. 


F 1. Intredufiomn. 


Y the thorax, we commonly underſtand all that 
part of the body which anſwers to the extent of 
the ſternum, ribs, and vertebra of the back, both out- 
wardly and inwardly. 
The thorax is divided into the anterior part, called 
commonly the breaſt ; the poſterior part, called the back; 
and the lateral parts, called the right and /eft fades. 


The 
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The external parts of the thorax, beſides the {kin and 
membrana adipoſa, are principally he mammæ; and che 
muſcles which cover the ribs, and til! the ſpaces between 
. them. i 
8 The muſcles are the pectorales, majores, and mi- 

nores, ſubclavii, ſerrati majores, ſerrati ſuperiores poſti- 


ci, latiſſimi dorſi, and vertebrales; and to thele ve 


may add the muſcles which cover the ſcapula. 
f The internal parts of the thorax are contained in the 
; large cavity ot that portion of the trunk which the an- 
cients called the middle venter, but the moderns name it 
: ſimply the cavity of the breaſt. This cavity is lined by 
f a membrane named pleura, which forms the mediaſti- 
] num; and contains the heart and lungs, with the veſſels, 
2 &c. which go into or out from them: through it likewile 
the ceſophagus paſſes to the ſtomach, and part of the 
£ nerves are contained in it which go to the contents of 
f the abdomen, 

External conformation of the thorax. The whole ex- 
tent of the thorax in a living ſubject, is commonly de- 
termined not anly by the ſternum, vertebra of the back 
and ribs, but alſo by all that ſpace contained between 
the articulations of the two arms with the ſcapulæ and 
claviculæ; and in this ſenſe, the outſide of the thorax is 
broader above than below in a healthy ſubje& who has 
a moderate ſhare of fleſh on his bones. 

The breadth of the upper part of the breaſt is owing 
to the pectorales majores and latiſſimi dorſi viewed di- 
rectly forward or backward. But when we take a di- 
rect lateral view of the breaſt, it appears narrower above 
than below, not only in an entire ſubject, but cven after 
every thing has been removed that covers the ſides of 
the thorax, and in the ſkeleton itſelf. 

The common integuments of the thorax are the ſame 
with thoſe of the abdomen ; and the convex ſide of 
this part of the body is likewiſe covered by ſeveral 
muſcles. Anteriorly, we find the pectorales majores 
and minores, a large portion of the ſerrati majores, the 


ſub. 
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ſubclavii, a portion of the ſcaleni and of the obliqui ab- 
dominis exterm. Poſteriorly, we have all the muſcles 
which cover both fides of the ſcapula, the ſerrati poſti- 


ci, and a part of the ſacro-lumbares, longiſſimi dorſi, pi 
vertebrales, &c. as in the hiſtory of the muſcles. A. al 
mong all the external parts of the thorax, only two are b 
peculiar to it in the human body. 1 mean the two emi. 
nences called mamma, which muſt therefore be deſcri- ti 
bed in this chapter. tl 
Cavity of the thorax. The hard parts which form the 0! 
ſides of the cavity of the thorax, are, The twelve verte- th 
bræ of the back, all the ribs, and the ſternum. The it 
ſoft parts which complete the ſides, are, The membrane mM 
called pleura, which lines the cavity ; and the muſculi W 
intercoſtales, ſterno-coſtales, and diaphragma, already W 
deſcribed among the muſcles. 11 
All theſe hard and ſoft parts taken together, repreſent b 
a kind of cage, in ſome meaſure of a conical figure, d 
flatted on the foreſide, depreſſed on the backſide, and 
ina manner divided into two nooks by the figure of the Pp: 
vertebrz of the back, and terminated below by a broad g 
arched baſis inclined backward. The intercoſtal muſ- b 
cies fill up the interſtices betwixt the ribs, and ſo com- a 
plete the ſides of the cavity: the baſis is the dia- la 
phragm ; and the pleura not only covers the whole in- cl 
ner turface of the cavity, but, by forming the mediaſti- c| 
num, divides it into two, one on the right, the other on tl 
the left. : 
ir 
62. Mammæ. l 
Tur name of amm, or breaſts, is given to two emi- n 
nences more or leſs round, ſituated in the anterior, and t 
a little toward the lateral parts of the thorax, their MW “ 
centre or middle part lying almoſt oppoſite to the bony 
extremity of the ſixth true rib on each ſide. Their a 


ſize and figure vary in the different ſexes and different 
ages, 


in 
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In children of both ſexes, and in males of all ages, 
they are commonly no more than cutaneous tubercles, 
or ſoft verrucæ of a red dith colour, called papillæ or nip- 
ples ; each of them being ſurrounded by a ſmall, thin, 
and pretty broad circle or diſk, more or leſs of a 
browniſh colour and an uneven ſurſace, termed areola. 

In females come to the age of puberty, which is ſome- 
times ſooner, ſometimes later, a third part is joined to 
the two former, which is a convex protuberance, more 
or leſs round, of about five or fix fingers in breadth ; 
the papilla and areola being ſituated near the middle of 
its convex ſurface, Tbis is what is properly termed 
mamma ; and it may be termed the betly of the breaſt, 
when compared with the other two parts. It increaſes 
with age, and is very large in women with child, and 
in thole that give ſuck. In old age it decreaſes and 
becomes flabby, loſing its natural conſiſtence and ſoli- 
dity. | 

Body of the Mammæ. The body of the mammæ is 
partly glandular, and partly made up of fat; or it is a 
glandular ſubſtance mixed with portions of the mem- 
brana adipoſa, the cellulous pelliculæ of which ſupport 
a great many blood-veſlels, lymphatics, and ſerous or 
lactiferous ducts, together with ſmall glandular mole- 
culz, which depend on the former ; all of them being 
cloſely ſurrounded by two membranes continued from 
the pelliculæ. 

The innermoſt of theſe two membranes, which is, 
in a manner, the baſis of the body of the mamma, is 
thick and almoſt flat, adhering to the muſculus pecto- 
ralis major. The ſecond or external membrane is thin- 
ner, forming a particular integument for the body of 
the mamma, more or leſs convex, and adhering cloſely 


to the ſkin. 8 


The corpus adipoſum of the mamma in particular, is 

a ſpungy cluſter, more or leſs interlarded with fat, or a 
collection of membranous pelliculæ, which, by the par- 
ticular diſpoſition of their outer ſides, form a kind of 
mem- 
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membrane in ſhape of a bag, in which all the reſt of a 
the corpus adipoſum is contained. The anterior or f 
outer portion of this bag, or that which touches the 
ſkin, is very thin; but that fide next the pectoralis ma- te 
jor is thick. h 
Dutlus lactiſeri. The glandular body contains a white U 
maſs, which is mercly a collection of membranou; ba 
ducts, narrow at their origin, broad in the middle, and . 
which contract again as they approach the papilla, near tl 
which they form a kind of circle of communication. tl 
They are named ductus lactiferi; «which, in their tl 
courſe, are accompanied by a ligamentous elaſtic ſub. 
ſtance, which terminates with them in the nipple: both { 
this ſubſtance, and the ducts it contains, are capable of 8 
conſiderable extenſion and contraction; but in their " 


natural ſtate are moderately corrugated, fo as to pre- 
vent an involuntary flow of milk, unleſs the diſtending 


force be very great from the accumulation of too great 5 
a quantity. . 
Arecla. The coloured circle or diſk already mention- t 
ed, is formed by the ſkin; the inner ſurface of which 
ſuſtains a great number of ſmall glandular moleculæ, 5 
of that kind which Morgagni calls g/andule ſebacee. 
'They appear very plainly all over the areola, even on 1 
the outſide, where they form little flat heights or emi- ol 
nences at different diſtances quite round the circle. 4 
Theſe tubercles are perforated by ſmall holes, through | 
which a kind of ſebaceous matter, more or leſs liquid, , 
is poured out to defend the areola and nipple. Some: 10 
times one or more of the lactiferous ducts have been 5 
found to terminate upon the ſurface of the areola.” by 
Papilla. The tubercle which lies in the centre of the x 
areola, is termed papilla, or the nipple. It is of differ- th 
ent ſizes in different ages and coultitutions, and in the + 
different conditions of temales in particular. In women th 
with child, or who give ſuck, it is pretty large, and i 
generally longer or higher than it is thick or broad; th 


and 
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and when it happens to be ſhort, it cauſes great unea- 
ſineſs to the child. 

The texture of the nipple is ſpongy, elaſtic, and liable 
to divers changes of confiſtence, being ſometimes 
harder, ſometimes more flaccid. It ſeems to be made 
up chiefly of Iigamentary faſciculi; the extremities of 
which form the baſis and apex of the nipple. Theſe 
faſciculi appear to be gently folded, or curled, during 
their whole length ; and it, by drawing the fibres out, 
theſe folds be deſtroyed, they return again as ſoon as 
that action ceales. | 

Between theſe ſpongy and elaſtic faſciculi lie from 
ſeven to twelve particular tubes at ſmall diltances from 
each other, and all in the ſame direction. Theſe tubes 
end at the bafis of the papilla in the irregular circle of 
communication of the lactiterous ducts, and at the apex 
in the ſame number.ot almoſt imperceptible holes or 
orifices; and as they are clofcly united to the elaſtic 
faſciculi, they are folded in the ſame manner with 
them. 

The body of the papilla 1s covered by a thin cuta- 
neous production, and by the epidermis. Its outer ſur- 
face is uneven, being full of ſmall tubercles and 
wrinkles; among which thoſe near che circumference 
of the nipple ſeem to have a tranſverſe or annular diſ- 
poſition, which, however, is not uniform. 

This diſpoſition or direction ſcems to be owing to the 
elaſtic folds already mentioned: and from this ſimple 
ſtructure it is eaſy to explain how infants in ſucking 
the nipple, and women in drawing the teats of cows, 
bring out the milk. For the excretory tubes being 
wrinkled in the ſame manner as the faſciculi, do, by 
theſe wrinkles or folds, as by ſo many valves, hinder 
the milk contained in the ducts from flowing out ; but 
when the nipple is drawn and klongated, the tubes loſe 
their folds, and the paſſage becomes ſtraight. Beſides 
this, when they are draun with a conſiderable force, 


the whole body of the mamma is increaſed in length 
VoI. II. : P and 
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and contracted in breadth, and thereby the milk is 
preſſed into the open tubes; and thus by barely preſſ. 
ing the body of the breaſt, the milk may be forced to- 
ward the nipple, and even through the tubes: “ but 
thoſe who underſtand the principles of the air- pump 
will more readily conceive the manner in which the 
child draws out the milk.“ 

Arteries, veins, nerves, &c. The arteries and veins 
diſtributed through the mammæ, are ramifications of 
the arterie and venz mammariz ; of which one kind 
comes from the fubclavie, and are named mammariæ 
interne ; the others from the axillares, called mamma- 
ri externa. 

Theſe veſſels communicate with each other, with 
thoſe near them, and with the vaſa epigaſtrica, as was 
obſerved in the deſcription of the arteries and veins, 
The nerves come chiefly from the coſtales, and, by 
means of theſe, communicate with the great nervi ſym- 
pathetic. | 

Uſes. The uſe of the mammæ in the nouriſhment of 
children is known to all the world ; but it 1s not cer- 
tainly known what the papillz and areolæ in males can 
be deſigned for. Milk has been obſerved in them in 
children of both ſexes; and this happened to one of 
my own brothers when he was about two years of 
age. 


$ 3. Pleura and Mediaſtinum. 


Tut pleura is a membrane which adheres very cloſely 
to the inner ſurface of the ribs, ſternum, and muſcult 
intercoſtales, fub-coſtales, and ſterno- coſtales, and to 
the convex ſide of the diaphragm. It is of a very firm 
texture, and plentifully ſtored with blood - veſſels and 
nerves, in all which it reſembles the peritonæum; and 
likewiſc in that it is made up of an inner true membra- 
nous lamina, and a cellular ſubſtance on the outſide, 


which is a production or continuation of the n 
c 
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The cellular portion goes quite round the inner ſur- 
face of the thorax, but the membranous portion is diſ- 
poſed in a difterent manner. Each fide of the thorax 
has its particular pleura, entirely diſtinct from the other, 
and making, as it were, two great bladders, ſituated 
laterally with reſpect to each other in the great cavity 
of the breaſt, in ſuch a manner as to form a double 
ſeptum or partition running between the vertebræ and 
the ſternum, their other ſides adhering to the ribs and 
diaphragm. 

This particular duplicature of the two pleuræ is 
termed mediaſtinum. The two laminæ of which it is 
made up are cloſely united together near the ſternum 
and vertebræ; but in the middle, and toward the lower 
part of the foreſide, they are ſeparated by the pericar- 
dum and heart, as we ſhall fee hereafter. A little 
more backward they are parted in a tubular form by 
the ceſophagus, ro which they ſerve as a covering; 
and in the moſt poſterior part, a triangular ſpace is left 
between the vertebræ and the two pleura from above 


downward, which is filled chiefly by the aorta. 


Before the heart, from the pericardium to the ſter- 
num, the two laminæ adhere very cloſely, and there 
the mediaſtinum is tranſparent, except for a ſmall ſpace 
near the upper part, where the thymus is ſituated: ſo 
that in this place there is naturally no interſtice or par- 
ticular cavity. The apparent ſeparation 1s owing en- 
tirely to the common method of raiſing the ſternum, 
as was plainly demonſtrated by Bartholinus, my firſt 
maſter in anatomy, in his Treatiſe of the Diaphragm, 
publiſhed at Paris in 1676. | 

The mediaſtinum does not commonly terminate along 
the middle of the inſide of the ſternum, as the common 
opinion has been. I demonſtrated in the year 1715, 
to the Royal Academy of Sciences, that from above 
downward it inclines toward the left fide ; and that if, 
defor2 the thorax is opened, a ſharp inſtrument be run 
through the middle of the ſternum, there will be woos 

. C 
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the breadth of a finger between the inſtrument and the 
mediaſtinum, provided that the ſternum remain in it; 
natural ſituation, and the cartilages of the ribs be cut 
at the diſtance of an inch from 1t on each fide. 

From all this we fee, not only that the thorax is di. 
vided into two cavities entirely ſeparated from each 
other by a middle ſeptum without any communication; 
but alſo that, by the obliquity of this partition, the 
right cavity is greater than the left; and from hence 
we may judge of the uncertainty of trepanning the ſter- 
num, which the ancients have recommended in ſome 
caſes. 

The cellular portion of the pleura connects the mem- 
branous portion of the ſternum, ribs, and muſcles, to 
the diaphragm, pericardium, thymus, and veſſels, and, 
in a word, to whatever hes near the convex fide of the 
membranous portions of the pleura. It likewiſe inh- 
nuates itſelf between the laminze of the duplicature of 
winch the mediaſtinum is formed, and unites them to- 
rether. It even penetrates the muſcles, and commu— 
nicates with the cellular ſubſtance in their interſtices, 
all the way to the membrana adipoſa on the external 
convex fide of the thorax, In this the pleura reſemble3 
the peritonæum. 

The ſurface of the pleuraturned to the cavities of the 
brealt, is continually moiſtened by a lymphatic ſeroſit) 
which tranſudes through the pores of the membranous 
portion. This fluid is ſaid to be ſecreted by impercep- 
tible glands ; but the exiſtence of theſe glands has not 
been hitherto demonſtrated, as was likewiſe obſerved 
of the glands of the peritonæum. 

Arteries and veins. The arteries and veins of the 
pleura are chieſly ramifications of the intercoſtals ; and 
theſe ramifications are exceedingly numerous, and for 
the molt part very ſmall. The mammariz interna and 
diaphragmatica: likewiſe ſend branches hither, which 
communicate very frequently with thole that come from 


the intercoſtals. 
The 
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The mediaſtinum has particular veſſels, called arteriz 
and venæ mediaſtinæ, which are commonly branches of 


the ſubclavie. The mammariz interna fend likewiſe 


ramifications to the fore-part of it, the diaphragmatice 
to the lower part, and the intercoſtales and celophagee 
to the back-part. 

Nerves. The nerves are ramifications of the true in- 
tercoſtales, called otherwiſe co/ta/es and dorſales. Near 
the vertebra they communicate with the great ſympa- 
thetic nerves, improperly called znterco/tales, and but 
very little with the middle ſympathetici, or thoſe of the 
eighth pair. | 

Uſe. The pleura ſerves in general for an inner inte- 
gument to the cavity of the thorax. The mediaſtinum 
cuts off all communication between the two cavities, 
and hinders one lung from preſſing on the other when 
we lie on one ſide. It likewiſe lorms receptacles for the 


heart, pericardium, -ceſophagus, &c.; and it is conti- 


nued over the lungs in the manner which ſhall be ex- 
plained hereafter. 
Before we leave the pleura, it muſt be obſerved that 


| theſe portions of it which adhere immediately to the 


ribs, may be looked upon as the perioſteum of their 
inner ſides. This adheſion keeps the pleura ſtretched, 
and hinders it from flipping or giving way. It likewiſe 
renders this membrane extremely ſenſible of the leaſt 
ſeparation cauſed by a coagulated lympha or accumu- 
lated blood; the nervous filaments being likewiſe in 
this caſe very much compreſſed in inſpiration by the 
ſwelling of the intercoſtal muſcles, 


$ 4. Thymus. 


Tae thymus is an oblong glandular body, round on 
the upper part, and divided below into two or three 
great lobes; of which that toward the left hand is the 
longeſt. In the foetus it is of a pretty large ſize ; leſs 
in children, and very little in aged perſons. In child- 

3 ren 
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ren it is of a white colour, ſometimes mixed with red; 
but in an advanced age its colour is generally dark. 

The greateſt part of the thymus lies between the du- 
plicature of the ſuperior and anterior portion of the 
mediaſtinum, and the great veſſels of the heart; from 
whence it reaches a little higher than the tops of the 
two pleuræ, ſo that ſome part of it is out of the cavity 
of the thorax, and in the fœtus and in children it lies 
as much without the thorax as within it. 

Its particular inward ſtruQure and ſecretions are not 
as yet ſufficiently known to determine its uſes ; which, 
however, ſeem to be deſigned more for the foetus than 
for adults. It has veſſels belonging to it, called arlerig 
and ven thymic&. 


% 


6 5. Cor. 


Situation in general and conformation. The heart is a 
muſcular body fituated in the cavity of the thorax, on 
the anterior part of the diaphragm, between the two 
laminæ of the mediaſtinum. It is in ſome meaſure of 
a conical figure, flatted on the ſides, round at the top, 
and oval at the baſis. Accordingly we conſider in the 
heart the baſis, apex, two edges, and two ſides ; one 
of which is generally flat, the other more convex. 

Beſides the muſcular body, which chiefly forms what 
we call the Heart, its baſis is accompanied by two ap- 
pendices, called avricule, and by large blood-veſlels; 
of which hereafter: and all theſe are included in 2 
membranous capſula, named pericardium. 

It is hollow within, and divided by a ſeptum which 
runs between the edges into two cavities, called ventli- 
culi; one of which is thick and ſolid, the other thin 
and ſoft. This latter is generally termed the right ven. 
tricle, the other tlie eft ventricle; though, in their na- 
rural ſituation, the right ventricle is placed more an- 
teriorly than the left, as we ſhall fee hereatter. 


Each ventricle opens at the baſis by two orifices ; > 
| 6 
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; of which anſwers to the auricles, the other to the mouth 

of a large artery; and accordingly one of them may be 
* termed the auricular orifice, the other the arterial ori- 
he fice. The right ventricle opens into the right auricle, 
m and into the trunk of the pulmonary artery; the left 
ne into the left auricle, and into the great trunk of the 
ty aorta. At the edges of theſe orifices are found ſeveral 
es moveable pelliculæ, called valves by anatomiſts; of 


which ſome are turned inward toward the cavity of the 
ventricles, called tr:g/ochines, or tricuſpides; others are 
turned toward the great veſſels, called /emilunares, or 
ſigmoidales. The valvulæ tricuipides of the left ven- 
= tricle are likewiſe termed mitrales. 

Ventriculi. The inner ſurface of the ventricles is very 
uneven, many eminences and cavities being obſervable 
therein. The moſt conſiderable eminences are thick 
fleſhy productions, called columne. Lo the extremities 


8 2 of theſe pillars are faſtened ſeveral tendinous cords, the 
on other ends of which are joined to the valvulæ tricuſpi- 
ls des. There are likewiſe other ſmall ſhort tendinous 
of ropes along both edges of the ſeptum between the 
op, W ventricles. Theſe ſmall cords lie in an obliquely tranſ- 
the verſe ſituation, and form a kind of network at different 
= diſtances. 

The cavities of the inner ſurface of the ventricles are 
hat ſmall deep foſſulæ or lacunæ placed very near each 
ap- other, with ſmall prominent interſtices between them. 
Is; The greateſt part of theſe lacunæ are orifices of the ve- 


1 © nal ducts, to be deſcribed hereafter. 
Structure of the ventricles. The fleſhy or muſcular 


ich fibres of which the heart is made up, are diſpoſed in a 
a very ſingular manner, eſpecially thoſe of the right or 
hin WF anterior ventricle; being either bent into arches, or 
folded into angles. 

- The fibres which are folded into angles are longer 
au- 


than thoſe which are only bent into arches. The middle 
of theſe arches, and the angles of the folds, are turned 
toward the apex of the heart, and the cxtremities of 
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the fibres toward the baſis. Theſe fibres differ not only 
in length, but in their directions, which are very oh- 
lique in all, but much more ſo in the long or folded 
fibres than in the thort ones, which are ſimply bent. 

It is commonly ſaid that this obliquity repreſents 
the figure 8; but the compariſon is very falſe, and can 
only agree to ſome bad figures drawn by perſons iguo— 
rant of the laws of perſpective. 

All theſe fibres, regard being had to their different 
obliquity and length, are diſpoſed in ſuch a manner, as 
that the longeſt form partly the moſt external ſtrata on 
the convex ſide of the heart, and partly the molt inter- 
nal on the concave ſide; the middle of the arches ard 
the angles meeting obliquely and ſucceſſively to form 
the apex. 

The fibres ſituated within thefe long ones grow gra- 
dually ſhorter and ſtraighter all the way to the baſis of 
the heart, where they are very ſhort and very little in- 
curvated. By this diſpoſition, the ſides of the ven- 
tricles are very thin near the apex of the heart, and 
very thick toward the baſis. 

Each ventricle is compoſed of its proper diſtin 
fibres, but the left ventricle has many more than the 
right, Where the two ventricles are joined, they form 
a ſeptum which belongs equally to both. 

There is this hikewiſe peculiar to the left ventricle, 
that the fibres which form the innermoſt ſtratum of 1ts 
concave ſide, form the outermolt ſtratum of the whole 
convex ſide of the heart, which conſequently is com- 
mon to both ventricles ; ſo that, by carefully unravel- 
ling all the fibres of the heart, we find it to be made 
up of two bags contained in a third. 

'The anterior or right ventricle is ſomewhat larger 
than the poſterior or left, as was well obſerved by the 


ancients, and clearly demonſtrated by M. Helvetius. 


They are both nearly of the ſame length in men; „the 


left is ſometimes a little longer than the right,“ and in 
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ſome ſubjeAs they end exteriorly in a kind of double 
apex. | | 

"All the fibres are not directed the ſame way, though 
they are all more or leſs oblique : for ſome end toward 
the right hand, others toward the left, ſome forward, 
ſome backward, and others in the intermediate places ; 
ſo that, in unravelling them, we find that they croſs 
each other gradually, ſometimes according to the length 
of the heart, and ſometimes according to its breadth, 

The tubes which croſs each other tranſverſely are 
much more numerous than thoſe which crols longitu- 
dinally ; which ought to be taken notice of, that we 
may reCtity the falſe notions that have been entertained 
concerning the motion of the heart; namely, that it is 
pet formed by a contortion or twiſting like that of a 
ſcrew, or that the heart is ſhortened in the time of con- 
traction, and lengthened in dilatation. 

The fibres which compole the inner or concave ſur- 
face of the ventricles do not all reach to the baſis ; ſome 
of them running into the cavity, and there forming the 
fleſhy columnæ, to which the looſe floating portion of 


| the tricuſpidal valves is faſtened by tendinous ropes. 


Beſides theſe fleſhy pillars, the internal fibres form a 
great many eminences and depreſſions, which not only 
render the inner ſurface of the ventricles uneven, but 
give it a great extent within a fmall compaſs. Some of 
theſe depreſſions are the orifices of the venal ducts 
found in the ſubſtance of the ventricles, which have 
been already mentioned. The circumferences of the 
great openings at the baſis of the heart are tendinous, 
and may be looked upon as the common tendon of all 
the fleſhy fibres of which the ventricles are compoſed. 

Valvulæ. The valves at the orifices of the ventricles 
are of two kinds: one kind allows the blood to enter 
the heart, and hinders it from going out the ſame way; 
the other kind allows the blood to go out of the heart, 
but hinders it from returning. The valves of the firſt 
kind terminate the auriculæ; and thoſe of the 9 

le 
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lie in the openings of the great arteries. The firſt are 
termed ſemilunar or ſigmoidal valves; the others trigle. 
chines, tricuſpidal, or mitral. 

The tricuſpidal valves of the right ventricle are fixed 
to its auricular orifice, and turned inward toward the 
cavity of the ventricle. They are three triangular pro- 
ductions, very ſmooth and poliſhed on that fide which 
is turned towards the auricle ; and on the fide next the 
cavity of the ventricle, they have ſeveral membranous 
and tendinous expanſions, and their ellges are notched 
or indented. The valves of the auricular orifice of the 
left ventricle are of the fame ſhape and ſtructure, but 
they are only two in number; and, from ſome ſmal! 
reſemblance to a mitre, they have been named mitrales. 

Thele tive valves are very thin, and faſtened by ſeve- 
ral tendinous ropes to the fleſhy columnæ of the ven- 
tricles. The cords of each valve are fixed to two pil- 
lars; and between theſe valves there are other {mall 
ones of the ſame figure. They may all be termed wa!- 
ule tricuſpides, auriculares, or venoſæ cordis. 

The ſcmilunar valves are ſix in number, three be- 
longing to each ventricle, ſituated at the mouths of the 
great arteries; and they may be properly enough na- 
med valvulæ arteriales. Their concave ſides are turned 
toward the cavity of the arteries, and their convex ſides 
approach each other. In examining them with a mi— 
croſcope, we find fleſhy fibres lying in the duplicature 
of the membranes of which they are compoled. 

They are truly ſemilunar, or in form of a creſcent, 
on that ſide by which they adhere : but their looſe ed- 

es are of a different figure, each of them repreſenting 
two ſmall creſcents ; the two extremities of which meet 
at the middle of this edge, and there form a kind ot 
{mall papilla. 

The aorta in general. The great artery that goes out 
from the left ventricle, is termed aorta. As it goes out, 
it turns a little toward the right hand, and then bends 


obliquely backward, to form what is called aorta de 
fſeend:ns ; 
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ſcendens; which I ſhall have occaſion to mention again 


hereafter. From about the middle of the convex ſide 
of this curvature three great branches ariſe, which fur- 
niſh an infinite number of ramifications to the head 
and upper extremities of the body; as the deſcending 
aorta does in the ſame manner to the thorax, abdomen, 
and lower extremities. 

The arteria pulmonaris in general. The trunk of the 
artery which goes out from the right ventricle, is called 
arteria pulmonaris. This trunk, as it is naturally fitua- 
ted in the thorax, runs firſt of all directly upward for a 
ſmall ſpace; then divides laterally into two principal 
branches, one for each lung; that which goes to the 
right lung being the longeſt, for a reaſon that ſhall be 
given hereafter, 

Auricule. The auricles are muſcular bags ſituated at 
the baſis of the heart, one towards the right ventricle, 
the other towards the leſt, and joined together by an in- 
ner ſeptum and external communicating fibres, much in 
the ſame manner with the ventricles ; one of them be- 
ing named the right auricle, the other the left. They 
are very uneven on the inſide, but ſmoother on the 
outſide; and terminate in a narrow, flat, indented edge, 
repreſenting a cock's comb, or in ſome meaſure the ear 
of a dog; * this properly gets the name of auricle, 
the larger and ſmooth part ot the cavity being called ſi- 
nus venoſus, but as the two parts make one general ca- 
vity, the name of auricle is commonly applied to the 
whole.” They open into theſe orifices of each ven- 
tricle, which I name auricular orifices ; and they are 
tendinous at their opening, in the ſame manner as the 
ventricles. 

The right auricle is larger than the left; and it joins 
the right ventricle by a common tendinous opening, as 
has been already obſerved. It has two other openings 
united into one, and formed by two large veins which 
meet and terminate there, almoſt in a direct line, call- 
ed vena cava ſuperior and inferior, The notched * | 
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of this auricle terminates obliquely in a kind of obtuſe 
point, which is a ſmall particular production of the 
great bag, and is turned toward the middle of the baſis 
of the heart. 

The whole inner ſurface of the right auricle is un- 
even, by reaſon of a great number of prominent lines 
which run acroſs the fides of it, and communicate with 
each other by ſmaller lines, which he obliquely in the 
interſtices between the former. The lines of the firſt 
kind repreſent trunks, and the other ſmall branches in 
an oppoſite direction to each other. In the interſtices 
between theſe lines, the ſides of the auricle are very 
thin and almoſt tranſparent, ſeeming to be formed mere. 
ly by the external and internal coats of the auricle 
Joined together, eſpecially near the point. | 

The left auricle is in the human body a kind of muſ- 
cular bag or reſervoir, of a pretty conſiderable thickneſs 
and unequally ſquare, into which the four veins open 
called venæ pulmonares, and which has a diſtin& appen- 
dix belonging to it, like a third ſmall auricle. This bag 
is very even on both © ſurfaces, and is therefore called 
finus venoſus; but to diſtinguith it from the one on the 
right ſide, it is called ſinus venaſus ſiniſtra How- 
ever, the bag and appendix have but one common 
cavity; and therefore may ſtill be both comprehended 
under the common name of the /eft auricle. In men, 
the ſmall portion may likewiſe be named the appendi: 
of the left auricle; but in other animals, the caſe is diffe- 
rent. 

This ſmall portion or appendix of the left auricle is 
of a different ſtructure from that of the bag or large 
portion. Exteriorly, it reſembles a ſmall oblong bag, 
bent different ways, and indented quite round the ed- 
ges. Interiorly, it is like the inſide of the right auricle. 
The whole common cavity of the left auricle is ſmaller 
in an adult ſubject than that of the right; and the flethy 
fibres of this left auricle croſs each other obliquely, in 
ſtrata differently diſpoſed. 4 
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Arteriæ & venæ coronarie. Beſides the great com- 
mon veſſels, the heart has veſſels peculiar to itſelf, call- 
ed the coronary arteries and veins, becauſe they in ſome 
meaſure crown the baſis of the heart. The coronary ar- 
teries, which are two in number, go out from the be- 
ginning of the aorta, and afterwards ſpread themſelves 
round the baſis of the heart, to the ſubſtance of which 
they ſend numerous ramifications. 

The exterior courſe of the veins is pretty much the 
ſame with that of the arteries}; but they end chiefly in 
the right auricle, and partly in the right ventricle. They 
likewile terminate in the left ventricle, but in ſmaller 
numbers; and in both they end by certain venal ducts, 
which open into the foflulz or lacunz already taken 
notice of, in the uneven inner lides of the ventricles, 
There are likewiſe lacunc of the fame kind in the au- 
ricles between the prominent lines before- mentioned]; 
and in the great bag of the left auricle, we find likewiſe 
ſmall holes which ſeem to have the ſame uſe. 

There are ſeldom more than two arteries ; of which 
one lies toward the right hand, the other toward the 
left of the anterior third part of the circumference of the 
aorta, The right coronary artery runs in between the 
baſis and right auricle, all the way to the flat fide of the 
heart, and ſo goes half way round. The left artery has 
a like courſe between the baſis and left auricle; and be- 
fore it turns on the baſis, it ſends off a capital branch, 
which runs in between the two ventricles. Another 
principal branch goes off from the union of the two ar- 
teries on the flat fide of the heart, which running to the 
apex, there joins the other branch. 

The coronary veins are diſtributed exteriorly, much 
in the ſame manner. Their trunk opens principally in- 
to the right auricle by a particular orifice furniſhed 
with a ſemilunar valve. All the coronary veins and 
their ramifications communicate with each other ; ſo 
that if we blow through a ſmall hole made in any of 


theſe branches, having firſt compreſſed the auricles and 
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large veſſels, we obſerve that the air ſwells all the veſ. 
ſels, and the ventricles likewiſe, by paſſing thro” the duc. 
tus venoß. 
Particular ſituation of the heart. The heart hes al. 
molt tranſverſely on the diaphragm, the greateſt part of 
it being in the left cavity of the thorax, and the apex 
being turned toward the bony extremity of the ſixth 
true rib. The baſis is toward the right cavity; and 
both auricles, eſpecially the right, reſt on the dia- 
phragm. | 
The origin or baſis of the pulmonary artery is, in this 
natural ſituation, the higheſt part of the heart on the 
ſoreſide; and the trunk of this artery lies in a perpendi- 
cular plane, which may be conceived to pals between 
the ſternum and ſpina dorſi. Therefore ſome part of the 
baſis of the heart is in the right cavity of the thorax ; 
and the reſt, all the way to the apex, 1s in the left cavi- 
ty; and it is for this reaſon that the mediaſtinum is 
turned toward that fide. 
According to this true and natural fituation of the 
heart, the parts commonly ſaid to be on the right ſide 
are rather anterior, and thoſe on the left ſide poſte- 
rior; and that fide of the heart which is thought to bt 
the foreſide is naturally the upper ſide, and the back- 
ſide conſequently the lower fide. 
The lower fide is very flat, lying wholly on the dia- 
. phragm ; but the upper fide is a little convex thro? its 
whole length, in the direction of the ſeptum between 
the ventricles. And it may be proper here to remark, 
that tho* commonly received terms of art may ſtill be 
retained, yet it is neceſſary to prevent their communi- 
cating falſe ideas to thoſe who have not had an oppor- 
tunity of making obſervations themſelves, or of being 
inſtructed by others. 
Pericardrum. The heart, with all the parts belong: 
ing to it, is contained in a membranous capſula called 
pericardium ; which is in ſome meaſure of a conical fi- 
gure, and much bigger than the heart, It is not * 
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ed to the baſis of the heart, but round the large 
veins above the auricles before they ſend off the ra- 
mifications, and round the large arteries before their 
diviſions. 

The pericardium is made up of three laminæ; the 
middle and chief of which is compoſed of very fine ten- 
dinous filaments, cloſely interwoven, and croſſing each 
other in different directions. The internal lamina ſeems 
to be a continuation of the outer coat of the heart, au- 
ricles, and great veſſels. The trunks of the aorta and 
pulmonary artery have one common coat, which con- 
tains them both as in a ſheath, and is lined on the in- 
fide by a celular ſubſtance, chiefly in that ſpace which 
lies between where the trunks are turned to each other, 
and the ſides of the ſheath. There is but a very ſmall 
portion of the inferior vena cava contained in the peri- 
cardium. 

It is the middle lamina which chiefly forms the peri- 
eardium ; and the figure of this bag is not ſimply coni- 
cal, its apex or point being very round, and the baſis 
having a particular elongation which ſurrounds the 
great veſſels, as has been already ſaid, as amply as the 
other portion ſurrounds the heart. 

The pericardium is clolely connected to the dia- 
phragm, not the apex, but exactly at that place which 
anſwers to the flat or lower fide of the heart; and it is 
a very difficult matter to ſeparate it from the diaphragm 
in diſſection. This adhering portion is in ſome meaſure 
of a triangular ſhape, anſwering to that of the lower 
ſide of the heart; and the reſt of the bag lies upon the 
diaphragm, without any adheſion. 

The internal lamina, or common covering, as it may 
be called more properly, is formed by the duplicature 
of the mediaſtinum. It adheres to the proper bag of 
the pericardium by the intervention of the cellular ſub- 
ſtance in that duplicature, but leaves it where the peri- 
cardium adheres to the diaphragm, on the upper oy 
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face of which it is ſpread, as being a continuation of the 
pleura. 

The internal lamina is perforated by an infinite num. 
ber of very ſmall holes, through which a ſerous fluid 
continually tranſudes, in the ſame manner as in the pe- 
ritonzum. This fluid being gradually collected after 
death, makes what is called aqua pericardii, which is 
found in conſiderable quantities in opening dead bo- 
dies while they remain freſh. Sometimes it is of a 
reddiſh colour, which may be owing to a tranſudation 
of blood through the fine membrane of the auricles. 

Uſes in general, The heart and parts belonging to it 
are the principal inſtruments of the circulation of the 
blood. The two ventricles ought to be conſidered as 
two {yringes ſo clolely joined together as to make but 
one body, and furniſhed with ſuckers placed in con- 
trary directions to each other, ſo as that, by drawing 
one of them, a fluid is let in, and forced out again by 
the other. 

The. heart is made up of a ſubſtance capable of con- 
traction and dilatation. When the fleſhy fibres of the 
ventricles are contracted, the two cavities are leſſened 
in an equal and direct manner, not by any contor- 
tion or twiſting, as the falſe reſemblance of the fibres 
to a figure of 8 has made anatomiſts imagine. For 
if we conſider attentively in how many different direc- 
tions and in how many places theſe fibres croſs each 
other, as has been already obſerved, we mult fee clear- 
ly, that the whole ſtructure tends to make an even, di- 
rect, and uniform contraction, more according to the 
breadth or thickneſs, than according to the length of 
the heart, becauſe the number of fibres ſituated tranl- 
verſeiy, or almoſt tranſverſely, is much greater than the 
number of longitudinal fibres. 

The fleſhy fibres thus contracted do the office of ſuck- 
ers, by preſling upon the blood contained in the ven- 
tricles; which blood being thus forced toward the baſis 


of the heart, preſſes the tricuſpidal valves againſt ru 
Other, 
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ether, opens the ſemilunares, and ruſhes with impe- 
tuolity through the arteries and their ramifications, as 
through ſo many elaſtic tubes. 

Sy/lole. The blood thus puſhed on by the contrac- 
tion of the ventricles, and afterwards prefled by the ela- 
ſtic arteries, enters the capillary veſſels, and is from 
thence forced to return by the veins to the auricles, 
which hke retirements, porches, or antichambers, re- 
ceive and lodge the blood returned by the veins during 
the time of a new contraction. This contraction of the 
heart is by anatomiſts termed ole. | 

Diaſtole. The contraction or ſyſtole of the ventricles, 
ceaſes immediately, by the relaxation of their fleſhy fi- 
bres; and inthat time the auricles which contain the ve- 
nal blood, being contracted, force the blood through the 
tricuſpidal valves into the ventricles, the ſides of which 
are thereby dilated, and their cavities enlarged. This 
dilatation is termed diaſtole. | 

Circulation. In this manner does the heart, by the 
alternate ſyſtole and diaſtole of its ventricles and au- 
ricles, puſh the blood through the arteries to all the 
parts of the body, and receive it again by the veins. 
This 1s called the circulation of the blood, which is carried 
on in three different manners. 

The firſt and molt univerſal kind of circulation is that 

by which almoſt all the arteries of the body are filled by 
the ſyſtole of the heart, and the greateſt part of the 
veins evacuated by the diaſtole. 
Ihe ſecond kind of circulation oppoſite to the firſt, 
is through the coronary veſſels of the heart, the arte- 
ries of which are filled with blood: during the dia- 
7 af the ventricles, and the veins empticd during the 
yſtole. 

The third kind of circulation is that of the left ven— 
tricle of the heart; through the venal ducts of which 
a {mall quantity of blood paſſes, without going through 
the lungs, which is the courſe of all the remaining mals 
of blood. 


You. II. Q Beſides, 


* 


234 | OF THE THORAX. Part VT. 


Beſidestheſe three different kinds of circulation, there 
are ſame peculiarities in the courſe of the blood, which 
may be looked upon as particular circulations. Such 
is the paſſage of the blood through the liver, ſpleen, 
corpora cavernoſa of the parts of generation, and thro? 
the cavernous ſinuſes of the dura mater. I do not 
here examine the circulation peculiar to the foetus. 


$ 6. Pulmones. 


Situation in general and figure. The lungs are two 
large ſpongy bodies, of a reddiſh colour in children, 
greyiſh in adult ſubzects, and bluiſh in old age; filling 
the whole cavity of the thorax, one being ſeated in 
the right fide, the other in the left, parted by the 


mediaſtinum and heart; and of a figure anſwering to 


that of the cavity which contains them, that 18, convex 
next the ribs, concave next the diaphragm, and irre- 
gularly flatted and depreſſed next the mediaſtinum and 
heart. 

When the lungs are viewed out of the thorax, they 
repreſent in ſome meaſure an ox's foot, with the fore- 
part turned to the back, the back-part to the ſternum, 
and the lower part to the diaphragm, 

Diviſion aud figure in particular. They are diſtin- 
guiſhed into the right and left lung; and each of theſe 
into two or three portions called Ji, of which the 
right lung has commonly three, or two and a half, 
and the leſt lung two. The right lung is generally 
larger than the left, anſwerably to that cavity of the 
brœaſt. and to the obliquity of the mediaſtinum. 

At the lower edge of the left lung, there is an indent- 
ed notch or finus oppoſite to the apex of the heart, 
which is threfore never covered by that lung even in 


the ſtrongeſt in ſpirations, and contcquently the apex of 


the heart and pericardium may always ſtrike againſt the 
ribs; the lungs not ſurrounding the heart in the man- 
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ner commonly taught. This ſinus is expreſſed in Eu- 
ſtachius's tables. 

Structure. The ſubſtance of the lungs is almoſt all 
ſpongy, being made up of an infinite number of mem- 
branous cells, and of different ſorts of veſſels ſpread 
among the cells, 1n innumerable ramifications. 

Coats, This whole mals is covered by a membrane 
continued from each pleura, which is commonly ſaid to 
be double; but what is looked upon as the inner mem- 
brane, is only an expanſion and continuation of a cel. 
lular ſubſtance, which ſhall be ſpoken to after I have 
deſcribed the veſſels of this viſcus. 

Bronchia. The veſſels which compoſe part of the 
ſub{tance of the lungs are of three or four kinds; the 
air-veficls, blood-veſlels, and lymphatics, to which we 
may add the nerves. The air-veſſels make the chief 
part, and are termed bronchia. 

Theſe bronchia are conical tubes, compoſed of an in- 
finite number of cartilaginous fragments, like fo many 
Irregular arches of circles, connected together by a li- 
gamentary elaſtic membrane, and diſpoled in ſuch a 
manner as that the lower eaſily inſinuate themſelves 
within thoſe above them. | 

They are lined on the inſide by a very fine mem- 
brane, which continually diſcharges a mucilaginous 
fluid; and in the ſubſtance of the membrane are a 
great number of ſmall blood-veflels, and on its convex 
ſide many longitudinal lines, which appear to be partly 
tleſhy, and partly made up of an elaſtic ſubſtance of an- 
other kind. l 

The bronchia are divided in all directions into an in— 
finite number of ramiſications, which diminiſh gradually 
in ſize; and as they become capillary, change their 
cartilaginous ſtructure into that of a membrane, Be- 
lides theſe very ſmall extremities of this numerous ſe- 
ries of ramifications, we ſind that all the ſubordinate 
trunks from the greateſt to the ſmalleſt, ſend out from 
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all ſides a vaſt number of ſhort capillary tubes of the 
fame kind. 

Veficule bronchiales. Each of theſe numerous bron- 
chial tubes is widened at the extremity, and thereby 
formed into a ſmall membranous cell commonly called 
a veſicle. "Theſe cells or folliculi are cloſely connected 
together in bundles; each ſmall branch producing a 
bundle proportionable to its extent and the number of 
its ramitications. 

Lobuli. Theſe ſmall veſicular or cellulous bundles 
are termed lobules; and as the great branches are di- 
vided into ſmall rami, ſo the great lobules are divided 
into ſeveral ſmall ones. The cells or veſicles of each 
lobule have a free communication with each other, but 
the ſeveral lobules do not communicate ſo readily. 

Interlobular ſabſtance. The lobules appear diſtinctly 
to be parted by another cellulous ſubſtauce, which ſur- 
rounds each of them in proportion to their extent, and 
fills up the interſtices between them. This ſubſtance 
forms likewiſe a kind of irregular membranous cells, 
which are thinner, looſer, and broader, than the bron- 
chial veſicles. 

This ſubſtance is diſperſed through every part of 
the lungs, forms ccllvlous or ſpongy vaginæ, which 
furround the ramifications of the bronchia and blood- 
veſſels, and is aftcrwards ſpread over the outer fur- 
face of each lung, where it forms a kind of fine 
cellular ccat, joined to the general covering of that 
viſcus. | 

When we blow into this interlobular ſubſtance, the 
air compreſtes and flattens the Iobulh ; and when ve 
blow into the bronchial veſicles, they preſently ſwell; 
and if we continue to blow with force, the air paſtes in- 
{ſenſibly into the interlobular ſubſtance. We owe th 
obſervation to M. Helvetius, 

Vaſcular texture. All the bronchial cells are ſur- 
rounded by a very fine reticular texture of the ſmal 
extremitics of arteries and veins which communicate 
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every way with each other. The greateſt part of this 
admirable ſtructure is the diſcovery of the illuſtrious 
Malpighi. 

Blsod. veſſels. The blood - veſſels of the lungs are of 
two kinds; one common, called the pulionary artery 
and veins ; the other proper, called the bronchial arte- 
ries and veins. 

The pulmonary artery goes out from the right ven- 
tricle of the heart: and its trunk having run directly 
upward as high as the curvature of the aorta, is divided 
into two lateral branches; one going to the right hand, 
called the right pulmonary artery ; the other to the leſt, 
termed the left pulmonary artery. The right artery pailes 
under the curvature of the aorta, and is conſequently 
longer than the left. They both run to the lunge, and 
are diſperſed through their whole ſubſtance by ramifica- 
tions nearly like thoſe of the bronchia, and lying iff the 
lame directions, | 

The pulmonary veins having been diſtributed thro? 
the lungs in the ſame manner, go out on each ſide, by 
two great branches which open laterally into the reſer- 
voir or muſcular bag of the right auricle, 

The ramifications of theſe two kinds of veſſels in the 
jungs, are ſurrounded every where by the cellular ſub- 
ſtance already mentioned, which likewiſe gives them a 
kind of vagina; and the rete mirabile of Malpighi, 
deſcribed above, is formed by the capillary extremi- 
ties of theſe veſſels. It muſt be obſerved, that the ra- 
mifications of the arteries are more numerous and 
larger than thoſe of the veins, which in all other 
parts of the body exceed the arteries both in number 
and ſize. | 

Bronchial arteries and veins. Beſides theſe capital 
dlood-veſſels, there are two ethers called the bronchial 
artery and vein. The artery has become very famous 
ot late, by the deſcription given of it by M. Ruyſch. 
Ihe vein was doubted of for ſome time; but it exiſts 
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as really as the ney; and may be eafily demon- 
{trated. 

Theſe two veſlels are very ſmall, appearing only 
like very fine arteries and veins coming from the aor- 
ta, vena cava, and their branches, in "he: manner al. 
ready ſaid in the deſcription of the arteries and veins ; 
and they ſeem to have no other uſe but that of nou. 
riſhing the lungs. 

The varieties in the origins of the bronchial arteries 
and veins, eſpecially of the arteries, their communica- 
tions or anaſtomoſes with each other and with the 
neighbouring veſlels, and above all, the immediate an- 
aſtomoſis of the bronchial artery with the common pul. 
monary vein, are of ſo great conſequence in the prac- 
tice of phylic, that it will be proper to repeat here what 
] have fal id about them elſewhere, that the attention of 
the Teaders may not be diverted by being obliged to 
turn i© another place of this work. 

me bronchial arteries come ſometimes from the an- 
tertor part of the aorta Ceſcendens ſuperior, ſome- 
tins from the firſt intercoſtal artery, and ſometimes 
from one of the o:fophagzrew. They go out ſometimes 
ſeparately, towaid cach lung; ſometimes by a ſmall 
common trunk, which aferwards divides to the right 
and left, near the bifurcation of the aſpera arteria here- 
aitrr to be deſcribed, and follow ramifications of the 
bronchia. - 

The left bronchial Aer, comes pretty frequently 
from the aorta; and the right, from the ſuperior inter- 
coliai on the fame ſide, becauſe of the fituation of the 
aorta, there is like wiſc another which ariſcs from the 
aorta poſteriorly near the alas akon intercoltal, and above 
te anterior bronchialis 

Ihe bronchial artery gives off a ſmall branch to ih 
aurigle of the heart on the ſame fide, which commum— 
cates immediately with the coronary artery. 

Sometimes one bronchial artery gives origin to fe- 


vera! ſuperior intercoſtales; and fometimes ſeveral 
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bronchial arteries ſend off ſeparately the ſame number | 
ol intercoſtals, 

The bronchial veins, : as well as arteries, were 
known to Galen, "Theſe veins are ſometimes branches 
of the azygos, coming from the upper part of the cur- | 
vature or arch. The left vein is ſometimes a branch | 
of the common trunk of the mtercoſtales of the ſame | 1 
ſide; and ſometimes both veins are branches of the gut- 11 
turalis. 38 

Nervi. The lungs have a great many nerves diſtri- 1 
buted through them by filamerits which accompany the +88 
ramifications of the bronchia and blood-vciicls, and are 
ſpread on the cells, coats, and all the membranous | 
parts of the lungs. The nervi ſympathetici medii and N 


At majores, commonly called the nerves of the eighth pair 
of or the intercoſtals, form behind each lung a particular 1 
10 intertexture, called plexus pulnianaris, from whence ner=- 4 
vous filaments go out, which communicate with, the | 
N- plexus cardiacus and ſtomachicus. 
e- Vaſa hymphatica. On the ſurface of the human 
es lungs, between the external and cellular coat, we ob- 
es lerve ſomething that looks like lymphatic veſſels ; ; but 
ul we ought to take care not to miſtake for ſuch veſſels a 
ht tranſparent reticular ſubſtance obſervable on the ſur- 
b. face of the lungs after blowing ſtrongly into the lobu— 
he li; this appearance being entirely owing to the air 
" which paſſes through the bronchial veſicles into the in- 
tly terlocular cells, and which, by ſeparating a certain 
er- number of lobuli, ſinds room to lodge between them. 
he The true lymphatic veſſels of the lu gs are moſt viſible 
he in brutes; and in a horſe particularly, I have obſerved 
Ve one of theſe veſſels to run along a great part of one 
edge of the lungs, 
he Ligaments, Under the root of each lung, that 1s, 
jp under that part formed by the ſubordinate trunk of 
pulmonary artery, by the trunks of the ang ug 
ſe- veins, and by the trunk of the bronchia, there is 
ral pretty broad membranous ligament which ties the 25 | 


n- . ſterior 
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ſterior edge of each lung to the lateral parts of the ver- 
tebræ of the back, from that root all the way to the 
diaphragm, | 

Trachea arteria. The bronchia already deſcribed, are 
branches or ramifications of a Jarge canal, partly carti- 
laginous, and partly DE ee called trachea or a- 
ſpera arteria. It is ſituated anteriorly in the lower part 
ot the neck, from whence it runs down into the tho- 
rax between the two plcurz, through the upper ſpace 
Jett between the duplicature of the mediaſtinum, be. 
hind the thymus. 

Having reached as low as the curvature of the aorta, 
it divides into two Jatcral parts, one toward the right 
hand, the other toward tie left, which enter the lungs, 
and are diſtributed through them in the manner alrea- 
dy ſaid. Theſe two branches are called bronchia ; and 
that on the right fide 1s ſhorter than that of the left, 
whereas the right pulmonary artery is the longeſt. 

The trachea is made up oNecgments of circles of car- 
tilaginous hoops, diſpoſed in ſuch a manner as to form 
a canal open on the back: part, the cartilages not going 
quite round; but this opening is filled by a ſoſt glan- 
dular membrane, which completes the circumference oi 
the canal. 

Fach circle is about the twelfth part of an inch in 
breadth, and about a quarter of that ſpace in thickneſs. 
Thor extremities are round; and they are ſituated ho- 
rizontally above each other, ſmall interitices being left 
between them, and the lower edge of the luperior ſeg- 
ments being turned toward the upper edge of tholc next 
below them. 

They are all connected by a very ſtrong elaſtic mem- 
branous ligament ſixcd to their edges. I have obſerved 
the firſt three ſegments united into one bent alternately 
in two different places according to its breadth. Some- 
tiwes two are continuous in the ſame manner. 

The canal of the aſpera arteria is lined on the inſide 
dy a particular membrane, which appears to be partly 
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fleſhy or muſcular, and partly ligamentary, performed 
by an infinite number of ſmall holes more or leſs im- 
perceptible, through which a mucilaginous fluid con- 
tinually paſſes, to defend the inner -ſurface of the 
trachea againſt the acrimony of the air which we 
breathe. : 

i his fluid comes from ſmall glandular bodies diſper- 
ſed through the ſubſtance of the membrane, but eſpe- 
cially from glands ſomething larger than the former, 
which lie on the outer or poſterior ſurface of that ſtrong 
membrane by which the circumference of the canal 
is completed. The ſame ſtructure is obſervable in the 
ramifications of the trachea from the greateſt to the 
imalleſt. 

All the veſſels of which the lungs are chiefly com- 
poſed, that is, the air-veſſels or bronchia, and the 
blood-veſlels, or the pulmonary andbronchial arteries 
and veins, accompany cach other through this whole 
viſcus. 

They are diſpoſed commonly in ſuch a manner, even 
to the laſt ramifications, as that a {ubordinate trunk or 
branch of the bronchia hes between the like trunks 
or branches of the pulmonary artery and vein; the 
bronchial veſicls being immediately joined to the bron- 
chia. In ſome places theſe three kinds of veſſels touch 
each other in ſuch a inanner as to leave a triangular 
ipace in the middle. 

'The bronchia are divided into a very great number 
of ramifications z and the laſt rami are the pedicles or 
lootitalks of the {mall lobuli. All the lobuli are angu- 
lar, oblong, broad, thin, &. The footſtalks ſend out 
other ſmaller membranous pedicles, which are very 
ſnort, and terminate in the bronchial veſicles or cells, of 
which they are continuations. The ſubordinate trunks 
and rami detach a great number of theſe pedicles from 
tneir convex ſurface, ; 

When we blow into the lungs, the bronchial cells 
fearclt their outer ſurface appear like ſmall po 
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of round veſicles; and from this appearance, all the 
bronchial cells have got the name of veſicles, though 
they are all angular, except thoſe which I have now 
mentioned, 

When we examine a Jung without blowing it up, we 
find that the cartilaginous ſegments of the bronchia lie 
fo near as to be engaged in cach other; and in draw- 
ing out any portion of the bronchia by the two ends, 
theſe ſegments are parted; and the whole canal is in- 
creaſed in length; but it contracts again, by means of 
its claſtic membrane, as ſoon as ihat force is taken off, 

When we open lengthwiſe any portion of the pul. 
monary artery and vein in the ſame lung, we meet with 
a great number of tranſverſe rugæ, which are deſtroyed 
when theſe veſſels are elongated. This is an obſervation 
made by M. Helvetius. 

By virtue of this {iructure, all the ramifications both 

of the bronchia and pulmonary arteries and veins, have 
conſtantly the fame direction, whether the lung be 
inflated or collapſed; and they contract in length, 
without being either contorted or folded. In expi— 
ration theſe veſlcls are clongated, and ſhortened in in- 
ſpiration. | 
_ Theſe three veſſels lie in a fort of cellular vagina, 
which accompanies all their ramifications; and is a con- 
tinuation of their interlobular cells, or cellular ſub- 
ſtance in the interſtices of the lobuli. The pelliculæ 
which compoſe it, are, however, there diſpoſed in 
a: more regular manner, and more longitudinally, than 
in other places, and thereby appear to form a true va- 
gina. 
When we blow through a pipe introduced fo far as 
to touch immediately a trunk of the blood-veſlcls or 
bronchia, the air runs at firſt through all the cells that 
lie neareſt that trunk or its branches; but if we contt- 
nue to blow, it inſinuates itſelf through the whole inter- 
lobular ſubſtance. 


Bronchial glands. At the angle of the firſt ramiſica- 


tion 
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tion of the trachea arteria, we find on both the fore and 
back ſides, certain ſoft, roundiſh, glandular bodies, of 
a bluiſh or blackiſh colour, and of a texture partly like 
that of the thymus already deſcribed, and partly like 
that of the glandula thyroides, of which hereafter. 
'There are other glands of the ſame kind ar the origin 
of each ramiſication of the bronchia, but they decreaſe 
proportionably in number and fize. They are fixed im- 
mediately to the bronchia, and covered by the interlo- 
bular ſubſtance; and they ſeem to communicate by 
ſmall openings with the cavity of the bronchia. 

The trachea has ſeveral coats, as has been alrcady ob- 
ſerved. The outermoſt or coinmon covering ſurrounds 
that part of the trachea which lies in the thorax ; but 
out of the thorax, this firſt coat is derived from the 
aponeurotic expanſions of the muſcles of the neck ; and 
it is between this and the following covering that the 
glands already mentioned are ſituated. 

The ſecond is a proper coat, being a continuation of 
the cellular covering of the lungs; and the pelliculæ 
thereof neareſt the cartilaginous ſegments, ſerve them 
tor an external perichondrium. The third membrane 
lies on the inſide, adhering cloſely to the ſame cartila- 
ges, and ſupplying to theſe the place of an internal pe 
'richondrium. | | 

Ihe fourth membrane is that which completes the 
circumference of the cartilaginous circles of the trachea. 
It conſiſts chiefly of two laminæ or ſtrata, partly muſcu- 
lar and partly tendinous ; the external or poſterior la- 
mina being. made up of longitudinal fibres ; and the in- 
ternal, or anterior, of tranſverſe fibres. This mem- 
brane is perforated by the ſmall ducts of the above- 
mentioned glands, which diſcharge a fluid when preſs- 
ed; and being examined through a microſcope they ap- 
pear velicular or folliculous, much like that of the ſto- 
mach. 


The ligaments between the cartilaginous circles are 


very ſtrong and elaſtic; and each of them is confined 
5 to 
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to two cartilages, without communicating with any of 
the reſt ; being fixed to the edges of theſe cartilages, 

much in the ſame manner as the intercoſtal muſcles are 
inſerted in the ribs. 

As the bronchia penetrate into the ſubſtance of the 
lungs, they gradually loſe their cartilages; but the 
muſcular lines or columnz of M. Morgagni appear as 
much, and ſometimes more than before. The two planes 
above mentioned continue likewiſe to be viſible; and 
we obſerve very diſtinctly, ſometimes even without a 
microſcope, a great many ſmall holes in the pellicles of 
the lobult, and bronchial velictes or cells, which open 
from within outwards. 

Uſes. Reſpiration is performed by organs of two 
kinds, one of which may be looked upon as active, the 
other as paſſive. The lungs are of the ſecond kind, and 
the firſt comprehends chictly the diaphragm and inter- 
coſtal muſcles. 

As ſoon as the intercoſtal muſcles begin to contract, 
the arches of the ribs are raiſed together with the ſter- 
num, and placed at a greater diſtance trom each other ; 
by which means the cavity of the thorax is enlarged on 
the two lateral and anterior ſides. 

At the fame inſtant the diaphragm is flatted or 
brought toward a plane by two motions, which are ap- 
parentiy contrary ; that is, by the contraction of the 
diaphragm, and the dilatation of the ribs in which it is 
inſerted. 'The external ſurface of the thorax being 
thus in a manner increaſed, and the cavity of the bron- 
chia being at the fame time, and by the lame means, 
leſs reſiſted or preſſed upon, the ambient air yields to 
the external preſſure, and inſinuates itſelf into all the 
places where the preſſure is diminiſhed ; that is, into 
the aſpera arteria, and into all the ramifications of the 
bronchia, all the way to the veſicles, This is what 13 
called inſpiration. 

This motion of inſpiration is inſtantaneous, and cea- 
ſes in a moment by the relaxation of the intercoſtal 
muſcles; - 
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muſcles ; the elaſtic ligaments and cartilages of the ribs 
bringing them back at the ſame time to their former 
ſituation. This motion by which the ribs are depreſſed 
and brought nearer to each other, is termed expira- 
tion. 

The pulmonary arteries and veins which accompany 
the bronchia through all their ramifications, and ſur- 
round the veſicles, tranſmit the blood through their 
narrow capillary extremities, and thereby change or 
modify it, at leaſt in three different manners. 

The firſt change or modification which the blood un- 
dergoes in the lungs, is to have the coheſions of its parts 
broken, to be attenuated, pounded, and, as it were, 
reduced to powder, The ſecond is, to be deprived of 
a certain quantity of ſerum, which tranſpires through 
the lungs, and is what we commonly call the breath. 
The third is, to be in a manner reanimated by the im- 
preſſion of the air, whether the whole body of the air 
enters the blood, whether the common air 1s only the 
vehicle of ſome finer parts which are conveyed to it, or 
whether the air only compreſſes and ſhakes the blood 
as it paſſes round the bronchial veſicles in the reticular 
capillary extremities of the veſſels. 

The cartilages of the aſpera arteria and bronchia 
ſerve in general to compoſe a canal; the ſides of which 
will not ſink in or ſubſide by compreſſion, but will ne- 
vertheleſs yield to certain preſſures and impulles with- 
out breaking. As theſe cartilages are not complete 
circles or rings, and as their circumferences are com- 
pleted by elaſtic membranes, they allow of thoſe dila- 
tations and contractions which modulate the voice ; and 
as they are connected by elaſtic ligaments of a conſider- 
able breadth, the alternate elongation and contraction 
of the bronchia is facilitated in the motions of reſpira- 
tion. | | 

The larynx is commonly looked upon as the up- 
per part of the aſpera arteria : but we have already de- 
leribed it in the preceding chapter of the Head, voy 
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which it has a particular connection in relation to the 
tongue. 


57. Oeſophagus. 


Situation and figure. Tre œſophagus is a canal partly 
muſcular and partly membranous, ſituated 'behind the 
trachea arteria, and before the vertebræ of the back, 
from near the middle of the neck down to the lower 
part of the thorax ; from whence it paſſes into the ah. 
domen through a partichlar hole of the ſmall or inte- 
rior mulcle of the diaphragm, and ends at the upper 
orifice of the ſtomach, 

Strucſure and coats. It is made up of ſeveral coats 
almoſt in the ſame manner as the ſtomach, of which it 
is the continuation. The firſt coat, while in the tho- 
Tax, is formed only by the duplicature of the poſterior 
part of the mediaſtinum, and is wanting above the 
thorax and in the neck, where the outer coat of the 
ceſophagus is only a continuation of the cellular ſub- 
{tance belonging to the neighbouring parts. 

The ſecond coat is muſcular, being made up of ſeve- 


ral ſtrata of fleſhy fibres. The outermoſt are moltly - 


longitudinal; but they are not all continued from one 
end of the canal to the other. The following ſtrata are 
obliquely tranſverſe, and the innermoſt are turned a 
little obliquely the contrary way. They croſs each 
other irregularly in many places, but are neither ſpiral 
nor annular. 

The third is termed the nervous coat, and is like that 
of the ſtomach and inteſtines. It is differently folded 
or plaited, according to its length, being much wider 
than the muſcular coat; and it is furrounded by a whi- 
tiſh, ſoft, fine filamentary ſubſtance, like a kind of 
cotton, which, when ſteeped in water, {wells and grows 
thicker. 

The fourth or innermoſt coat reſembles in ſome mea- 


ſure that of the inteſtines; except that, inſtead of => 
villi, 
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vill, it has ſmall and very ſhort papillæ. It is folded 
lengthwiſe like the third coat; ſo that the œſophagus, 
when cut acroſs, repreſents one tube within another. 
Through the pores of this coat, a viſcid lympha is con- 
tinually diſcharged, 

'The ceſophagus, from its very beginning, turns a 
little to the left hand, and naturally runs along the left 
extremities of the cartilages of the aſpera arteria. The 
thyroid gland, and thoſe which lie behind the middle of 
the celophagus, are deſcribed in another place. The 
pharynx and the larynx have*been already deſcribed 
in the preceding chapter. 


$ 5. Ductus Thoracicus. 


The thoracic duct is a thin tranſparent canal, which 
runs up from the receptaculum chyli along the ſpina 
dorſi, between the vena azygos and aorta, as high as 
the fifth vertebra of the back, or higher. From thence 
it paſſes behind the aorta toward the left hand, and 
aſcends behind the left ſubclavian vein, where it termi- 
nates, in ſome ſubjects, by a kind of veſicula, in others 
by ſeveral branches united together, and opens into 
the back- ſide of the ſubclavian vein near the outſide of 
the internal jugular. 

This canal is plentifully furniſhed with ſemilunar 
valves turned upward. Its opening into the ſubclavian 
vein in the human body, is, in the place of valves, co- 
vered by ſeveral pelliculæ, ſo diſpoſed as to permit the 
entrance of the chyle into the vein, and hinder the 
blood from running into the duct. It is ſometimes 
double, one lying on each ſide; and ſometimes it is ac- 
companied by appendices, called pampiniformes. 
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Of the ABDOMEN. 


HE whole fore-part of the abdomen forms an ob. 

long convexity like an oval vault, more or leſs 

prominent in the natural ſtate, in proportion to the 

quantity of fat upon it and of food contained in it, or 

to the different degrees of pregnancy in women. 'The 

hypogaſtric and umbilical regions are more ſubjeCt to 
theſe varieties than the epigaſtric region. 

On the fides, between the hypochondria and offa 
ilium or haunch, the abdomen is commonly a little con- 
tracted ; and backward, about the middle of the regio 
lumbaris, it is gently depreſſed, forming a kind of 


tranſverſe cavity, anſwering to the natural incurvation 


of the lumbar portion of the ſpina dorſi. 

I his anterior convexity, and poſterior cavity, change 
as we fit, ſtand, kneel, lie at our full length, or with 

the thighs bent; and theſe variations depend on the 

particular ſituation of the oſſa innominata in theſe dit- 

ferent poſtures. 

In ſtanding, the convexity of the belly, and cavity 
of the loins, are more conſiderable than in moſt other 
ſituations; for then the lower extremity of the os ſa- 
crum is turned very far back, and conſequently the os 
pubis very much down. In this ſituation of the pelvis, 


the inteſtines fall naturally forward, and thus Une 
the 
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the convexity of the abdomen ; and as the vertebræ of 
the loins are very much bent at the ſame time, the ca- 
vity in that place muſt hkewiſe be very conſiderable. 

In kneeling, the oſſa pubis are ſtill lower than when 
we ſtand : and this not only increaſes the hollow of the 
loins, and throws the abdomen and its viſcera more 
outward or forward, but allo in ſome meaſure ſtrains 
the abdominal muſcles ; which is ſo uneaſy to ſome per- 
ſons, as to cauſe them to faint away. 

This depreſſion of the os pubis in kneeling depends 
partly on the tenſion of the two muſculi recti anteriores; 
the lower tendons of which are, in this ſituation, drawn 
with violence under the condyloide pulley of the os fe- 
moris. 

When we fit in the common manner, that is, with 
the thighs {ſtretched out in a plane parallel to that of the 
ſeat, the convexity of the belly and hollow of the loins 
diminiſh. 

For the pelvis being in this ſituation ſupported on 
the tubercula iſchn, and theſe tubercles being very near 
the fore-part of the pelvis, the trunk of the body preſ- 
ſing on the os ſacrum muſt lower the pelvis behind, 
and raiſe it before. 

When we lie upon the back at full length, and with 
the thighs extended, the belly is leſs convex, but more 
ſtretched and hard; whereas, when the thighs are bent, 
itis ſoft and lax. In this fituation, the regio lumbaris 
is almoſt flat, and very little depreſſed. 

When we lie on the back, and raiſe the head, or en- 
deavour to raiſe it, we feel a tenſion in the fore-part of 
the abdomen, which increaſes in proportion to the 
force we ule in raiſing the head. 

Theſe varieties of the external conformation of the 
abdomen have a near relation to ſo great a number of 
other phænomena in the animal ceconomy of the hu- 
man body, that it would require a whole volume to 
explain all the particulars thereof: neither are details of 
this kind very proper in a work deſigned to be purely 
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anatomical ; .in which, conſequently, our main buſineſs 
is to give a full and accurate deſcription of the true 
ſtructure of the parts, and only to point out in general 
their principal ules. 

Integuments 4 the abdomen. The anterior portion of 
it is not only thinner and more compact than the po. 
{terior, as has been already obſerved, but it has this 
likewiſe peculiar to it, that it may be naturally increa- 
ſed very much in breadth, and ſometimes in a very ex- 
traordinary manner, without loſing any thing of it: 
thickneſs, in proportion to what it gains in breadth. 

This peculiarity likewiſe belongs to the epidermis, 
I here ſpeak only of what is obſervable in the natural 
{tate of corpulency or pregnancy ; but I have not as 
yet been able to diſcover what it is in the texture or 
ſtruckure of the ſkin and epidermis, on which this pe- 
culiarity depends. All that I have been able to remark 
about it was in the dead body of a woman, whole belly 
was contracted and fallen; namely, that on the ſurface 
of the ſkin there was a great number of lozenges diſpo- 
fed in a reticular manner. 

The marks of theſe ſuperficial lozenges were in the 
epidermis. They were compoſed of ſeveral fine lines, 
which all together extended to a ſenſible breadth. The 
areas or meſhes of theſe lozenges, which ſeemed to be 
about the fixth part of an inch in breadth, were very 
flat and thin. 

In the manner in which Steno ufed to open bodies, 
by making two longiiudinal inciſions in the integu- 
ments, and fo leaving a middle band made up of the tkin 
and fat in their true places, it is eaſy to demonſtrate the 
union of the aponeurotic or tendinous productions with 
the arteries, veins and nerves, in order to form the 
{kin of the abdomen ; and the ſame uſe might be made 
of this method in other parts of the {kin, as I ſhail thov 
in another place. 

The cells of the membrana adipoſa, which covers the 
convex part of the abdomen, are diſpoled in a very fe- 


gular 
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gular manner, as I diſcovered by that method of open- 
ing bodies, which I have always made ule of, both in 
my public and private courſes. This method is to 
make two oblique inciſions in the integuments, from 
the navel to the groins, and to ſeparfe this angular 
portion of the integuments, and throw it down over the 
parts of generation, that they may be covered during 
the demonſtration. 
This triangular portion being thus inverted, there 
appears on the inner ſurface of the membrana adipoſa a 
longitudinal line like a kind of raphe, produced by the 
meeting of theſe cellular rows, which form angles ſuc- 
ceſſively, one above another, oppoſite to the linea alba 
ö ot the abdomen. The cells in theſe rows are more ob- 
Jong than the reſt, and in a mannner oval, or like a 
, grain of wheat. 
K Cavity of the abdomen. The appendix enſiformis of 
Y the ſternum, the cartilaginous portions of the lait pair 
0 of true ribs, thoſe of the firſt tour pairs of falſe ribs, 
Je all the fifth pair, the five lumbar vertebra, the oſſa in- 
nominata, the os ſacrum, and os coccygis, form the 
bony ſides of the cavity of the abdomen. 

Ihe diaphragm, the muſcles called particularly u- 
cult abdominis, the quadrati lumbor um, pjoat, iliac, the 
muſcles of the coccyx, and of the inteſtinum rectum, form 
he chief part of the circumterence of this cavity 5 and 
is whole inner ſurface is lined by a membranous ex- 
panſion, termed peritoneum, ali theſe parts being co- 
rered by the integuments already ſpoken to. As addi- 
tonal or auxiliary parts, we might likewiſe add ſome 
portions of the ſacro-lumbares, longiſſimi dorſi, verte- 
brales, glutæi, &c. 

The cavity of the abdomen is of an irregularly oval 
(ure, but {till ſymmetrical. On the forefide it is uni- 
trmly arched or oval, and its greateſt capacity is even 
wich the navel and neareſt part of the by pogaſtrium. 
On the upper ſide it is bounded by a portion of a vault, 
\ty much inclined. On the backſide it is in a manner 
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divided into two cavities by the jetting out of the verte. 
bræ of the loins. On the lower ſide, it contracts gra- 
dually all the way to what I call the little edge of the pel. 
vis; and from thence expands again a little as far as the 
os coccygis, and tubercles of the iſchium, terminating 
in the void ſpace between theſe three parts. 


6 I. Peritenaum. 


HavinG carefully removed the muſcles of the abdo- 
men, the firſt thing we diſcover is a very conſiderable 


membranous covering, which adheres immediately to t 
the inner ſurface of the muſculi tranſverſi, and of all 

the other parts of this cavity; and involves and invelts ] 
all the viſcera contained therein, as in a kind of bag, j 
This membrane is named peritoneum, from a Greek ſ 


word, which ſignifies to be ſpread around. 

The peritonæum, in general, is a membrane of a 
pretty cloſe texture, and yet very limber and capable | 
of a very great extenſion ; after which it can recover it- 
felf, and be contraQted to its ordinary ſize; as we let 
in pregnancy, dropſies, corpulency, and repletion. 

It may be looked upon as a fingle membrane, al. 
though it has been deſcribed by many anatomilts as 3 
duplicature of two diſtiz& membranous laminaz. But, 
properly ſpeaking, the internal portion alone deſerves 
the name of a membranous lamina, as being the main 
body of the peritonzum. The external portion may 
properly enough be termed the cellular ſubſtance of ti: 
pertton&um. 

The inner ſurface of the peritonæum is very ſinoot!, 
and poliſhed on that ſide which is turned to the cavit? 
and viſcera of the abdomen, and continually moiitened 
by a ſerous fluid diſcharged through almoſt unpercept- 
ible pores. 

Theſe pores may be ſeen by ſpreading a portion 0! 
the peritonæum on the end of the finger, and then pul 
Ing it very tight on all ſides; for then the pores arc af 
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lated, and ſmall drops may be obſerved to run from 
them, even without a microſcope. 

The ſources of this fluid are chiefly from the exha- 
lent veſſels. The whitiſh corpuſcles found in diſeaſed 
ſubjects are no proof of the glands, which ſome anato- 
milts place there in the natural ſtate. 

The cellular ſubſtance, or external portion of the pe- 
ritonæum, adheres very cloſely to the parts which form 
the inſides of the cavity of the abdomen; and it is not 
every where of an equal thickneſs. In ſome places it is 
in a very ſmall quantity, and ſcarcely any appears at 
the tendinous or aponeurotic portions of the muſculi 
tranſverſi, and on the lower fide of the diaphragm. 

In all other places it is thicker, and forms cells ex- 
panded into very fine laminæ, which, in diſeaſed ſub- 
jets, become ſometimes ſo broad and thick, as to re- 
ſemble ſo many diſtin membranes. Nt 

In ſome places, this ſubſtance is every way like a 
membrana adipoſa, being filled with fat, as round the 
kidneys, and along the fleſhy portions of the tranſverſe 
muſcles, to which it adheres. It entirely furrounds 
{ome parts, as the bladder, ureters, kidneys, ſpermatic 
veſſels, &c. and it is in theſe places improperly termed 
the duplicature of the peritoneum. 

Beſides theſe differences in thickneſs, the cellular 
ſubſtance has ſeveral elongations, which have been 
called productions of the peritongum. 'T'wo of theſe pro- 
ductions accompany and inveſt the ſpermatic ropes in 
males, and the vaſcular ropes, commonly called the 
round ligaments, in women. There are othef two, 
which paſs under the ligamentum Fallopii, with the 
crural veſſels, which they involve; and they are gra- 
dually loſt in their courſe downward. 

To theſe four productions of the cellular ſubſtance of 
the peritonæum we may add a ſifth, which is ſpread on 
the neck of the bladder; and perhaps a ſixth, which 
accompanies the inteſtinum rectum. All theſe elonga- 
tions paſs out of the cavity of the abdomen, and 2 * | 
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be termed external, to diſtmguiſh them from others 
that remain in the abdomen, aud are called internal; of 
which hereaiter. 

The great blood-veſlels, that is, the aorta and vena 
cava, are likewiſe involved in this cellular ſubſtance of 
the peritonæum. In a word, it involves immediately 
and ſeparately all the parts and organs which are com- 
monly ſaid to he in the duplicature of the peritonæuin. 

The true lamina, or membranous portion of the pe. 
ritonæum, is connected by the intervention of the cel. 
lular ſubſtance to the inner ſurface of the cavity of the 
abdomen ; but it does not naturally accompany the ex- 
ternal elongations of that ſubſtance. It only covers the 
origin or baſis of theſe productions, without any alte. 
ration in its own ſurface at theſe places. 

It has, nevertheleſs, productions of its own ; but 
they are very different from thoſe of the cellular ſub- 
ſtance; for they run from without inward, that is, they 
advance from the convex fide of the great bag of the 
peritoneum into the cavity of that bag, ſome more, fome 
leſs, and alſo in different manners, as if the ſides of a 
large ball or bladder were thruſt inward into the cavity 
of the ball or bladder, 8 

Of theſe internal elongations of the peritonæum, 
ſome are ſimply folded like a duplicature; ſome are 
expanded like inverted bags, or ſacculi, to contain 
fome viſcus; ſome begin by a ſimple duplicature, and 
are afterwards expanded into a cavity winch contains 
ſome organ; ſome are alternately extended in the form 
ot ſimple duplicatures and of cavities; and, laſtly, ſome 
form only a ſmall eminence on the inner ſurface of the 
great cavity of the peritonæum. 

Under the firſt ſpecies of theſe productions, we may 
bring the membranous ligaments of the abdomen, ſuch 
as thoſe of the liver, colon, &c. We ſee the ſecond 
ſpecies in the external membrane of the liver; the 
third in the meſentery; the fourth in the meſcolon; 
and the fifth at the kidneys and urcters. 
8 Beſides 
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Beſides the external productions of the cellular ſub- 
ſtance of the peritonæum, it has the ſame number of 
internal elongations with the, true lamina ; which lie 
between all the duplicatures, and line the inſides of all 
the cavities, or that ſide next the viſcera contained in 
them. 

The uſes of the peritonæum, in general, ſeem to be 
very evident from the deſcription which I have given of 
it : and the chief of theſe uſes are, to line the cavity of 
the abdomen, to inveſt the viſcera contained in that 
cavity as in a common bag, to ſupply them with par- 
ticular coats, to form productions, ligaments, connec- 
tions, folds, vaginæ, &c. as we ſhall ſee hereaiter. 

The fine fluid which tranſudes through the whole in- 
ternal ſurface of the peritonæum prevents the inconve- 
niences which might ariſe from the continual frictions 
and motions, to which the viſcera of the abdomen are 
expoſed, either naturally or by external impulſes. 

I muſt here obſerve, that it is the common cuſtom 
to demonſtrate four ligamentary ropes, termed the um- 
bilical veſſels, before the peritonæum is opened, becauſe 
they adhere to the umbilicus ; and three of them are 
really veſſels in the foetus, viz. two umbilical arteries 
and one vein. We are in a manner obliged to ſubmit 
to this cuſtom in public anatomical demonltrations, 
where we have but one ſubject for the whole; but as 
am here under no ſuch neceſlity, I refer the deſcrip- 
tion of theſe ligaments to other more proper places of 
this work. The venal ligament ſhall be deſcribed.in the 
hiſtory of the liver; and the two arterial ligaments, to- 
gether with the urachus, which 1s the fourth, in the 
hiſtory of the bladder. 

It is ſufficient to obſerve here in general, that three 
of theſe umbilical ropes or ligaments are involved ſe- 
parately, and ſuſtained by a production or duplicature, 
which the peritonæum ſends into the cavity of the ab- 
domen in form of a falx. 
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$ 2. Ventriculus. 


Situation and figure of the ſtomach. THE ſtomach is a 
great bag or reſervoir, fituated partly in the left hypo- 
chondrium, and partly i in the epigaſtrium. 

The figure of the ſtomach is like that of a bag-pipe ; 
that is, it is oblong, incurvated, large, and capacious, 
at one end, and ſmall} and contracted at the other, We 
ſee this figure moit evidently when the ſtomach is mo- 
derately filled with air or with any other fluid. 

The curvature of the ſtomach gives us occaſion to 
diſtinguiſh two arches in it; one large, which runs 
along the greateſt convexity; and one ſmall, directly 
oppoſite to the former. I name theſe arches the great 
and /ma!l curvatures of the ſtomach; and by the tides 
of the ſtomach, I underſtand the two lateral portions 
which le between the two arches. 

The ſtomach has two extremities; one large and 
one ſmall. It has two openings, called the orrfices of 
the ſtomach; one between the great extremity and the 
{mall curvature, the other at the end of the ſmall or 
contracted extremity, The firſt opening is a continua. 
tion of the cefophagus ;. the other joins the inteſtinal 
canal, and 1s called by the name of pylorus. 

The ſtomach is not ſituated in the left hypochondri- 
um and epigaſtric region, in the manner repreſented in 
molt of the figures. It hes tranſverſely, obliquely, and 
almoſt laterally ; in ſuch a manner as that the great ex- 
tremity, and the orifice next it, are on the left hand; 
and the ſmall extremity, with its orifice, or the pylo- 
rus, on the right hand, and lower and more inclined 
than the former: Therctore we ought, with the ancient 
anatomiſts, to call one of theſe orifices ſitperior, the 
other inferior. 

The great extremity of the ſtomach is in the left hy- 
pochondrium, and for the moſt part immediately under 
the diaphragm; yet the ſuperior orifice is not in 85 left 
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hypochondrium, but almoſt oppoſite to, and very near 
the middle of, the bodies of the loweſt vertebræ of the 
back. 

The ſmall extremity of the ſtomach does not reach to 
the right hypochondrium. It bends obliquely back- 
ward toward the upper orifice : ſo that the pylorus lies 
about two fingers breadth from the body of the verte- 
bræ immediately under the ſmall portion of the liver; 
and conſequently lower down, and more forward, than 
tae other orifice by almoſt the ſame diſtance. This ex- 
tremity of the ſtomach has ſometimes a particular dila- 
tation on the ſide next the great curvature. 

According to this natural ſituation, the ſtomach, 


eſpecially when full, © is ſituated with its great curva- 


ture forward and a little downward, and its ſmall cur- 
vature backward and a little upward.” 

One of the lateral convex ſides is turned upward, the 
other downward ; and not forward and backward as 
they appear in dead bodies, where the inteſtines do not 
ſupport them in their natural ſituation. 

If we divide the ſtomach along the two curvatures in- 
to two equal parts, we ſhall ſee that the two orifices do 
not both adhere to the ſame half of this diviſion, as we 
would be apt to imagine according to the common no- 
tion; but that the diaphragmatic orifice is entirely in 
the upper half, and the inteſtinal orifice in the lower. 

Therefore the body of the ſtomach is ſo far from ly- 
ing in the ſame plane with the ceſophagus, as it is com- 
monly repreſented in figures drawn from a ſtomach 
taken out of the body and laid upon a table, that it 
forms an angle or fold immediately at the paſſage of 
the ceſophagus through the ſmall muſcle of the dia- 
phragm; and it is on account of this angle that the ſu- 
perior orifice is turned backward. | 

Structure of the ſtomach. The ſtomach is compoſed of 
ſeveral parts; the chief of which are the different ſtrata 
which form its ſubſtance, to which anatomiſts give the 
name of #unice# or coats, Theſe coats are commonly 
reckoned 
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reckoned to be four in number; the outer or common, 
the fleſhy or muſcular, the nervous or aponeurotic, and 
the villous or inner coat; and they are afterwards ſub. 
divided ſeveral ways. 

The firſt or outermoſt coat is ſimply membranous, 
being one of the internal productions of the peritonæum. 
This appears evidently at the connection of the ſuperior 
orifice with the diaphragm, where the external mem- 
brane of the ſtomach 1s really continuous with the mem- 
brane, which lines the inferior ſurface of the diaphragm; 
and it 18 from this that it has been named the common coat. 

'The ſecond or muſcular coat is made up of ſeveral 
planes of fibres, which may all be reduced to two; 
one external, the other internal. The external coat is 
longitudinal, though in different reſpeQs following 
nearly the direction of the curvatures and convexities of 
the ſtomach ; and the internal plane is tranſverſely cir- 


cular. 


The fibres of the external plane run flanting in ſe- 
veral places; and are interſected by ſmall oblique whi- 
tiſh lines, which ſcem to be in ſome meaſure tendinous. 
This plane is ſtrengthened by a particular faſciculus 
which runs along the {mall curvature, its fibres appear. 
ing to be leis oblique than thoſe of the great plane. 

The fibres of the inner or circular plane of this mul- 


cular coat are ſtronger than thoſe of the outer plane. 


They are rather ſegments which unite at different di- 
ſtances, than entire circles; and they are likewiſe in- 
terſected by great numbers of {mall white lines, in 
ſome meaſure tendinous and very oblique, which all 
together repreſent a kind of net-work, the arcolæ or 
meſhes of which are very narrow. 

As theſe circles or ſegments advance on the great ex- 
tremity of the ſtomach, they diminiſh gradually, and 
form a kind of muſcular vortex ; the centre of which 1s 
in the middle of that extremity. 

Between the outer and inner planes, round the ſupe- 


rior orifice, there are two diltin& planes about the 
breadth 
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breadth of a finger, and very oblique, which ſurround 
this orifice in oppoſite directions, and interſe& each 
other where they meet on the two lateral ſides. 

Along the middle of each lateral fide of the ſmall ex- 
tremity, there runs a tendinous or ligamentary flat por- 
tion, above a quarter of an inch in breadth, which ter- 
minates in the pylorus. Theſe two portions lie between 
the cotamon and muſcular coats, and adhere very 
ſtrongly to the firſt. 

Between the fame two coats, there 1s a cellular ſub- 
{tance which adheres very cloſely to the external coat, 
and inſinuates itſelf between the flethy fibres of the ſe- 


cond, all the way to the third, as may be perceived by 


blowing it up. Some make it a diſtinct coat, and call 
it tunica celluloſa ; but it is no more than the cellular 
portion of the membranous coat, like the cellular 
portion of the peritonzum. 

The third coat, called commonly tunica nervoſa, but 
properly tunica cellulcſa, is compoled of capillary veſ- 


ſels and nerves, with a very large proportion of cellular 


ſubſtance. On the concave ſide it ſeems to be of a ve 
looſe texture, and as it were ſpongy or filamentary, 
containing a number of {mall glandular bodies, eſpe- 
cially near the ſmall curvature and ſmall extremity of 
the ſtomach. | 

This ſpongy texture reſembles fine cotton, as may be 
ſeen, by macerating it a little in clear water,. which 
ſwells it conſiderably in a very ſhort ſpace of time. It is 
ſupported by a kind of ground-work of very fine liga- 
mentary or aponeurotic filaments which interſect each 
other obliquely, much in the ſame manner as the third 
coat of the inteſtines, of which hereafter ; and it ad- 
heres to the convex fide of the villous coat. 

The fourth coat of the ſtomach is termed villaſa, 
becauſe, when it ſwims in clear water, ſome have ima- 
ned they ſaw ſomething in it like the pile of velvet. 
The ancients called it tunica ſungeſa; and perhaps this 
name agrees beſt with its true ſtructure, We obſerve 
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in it a great number of ſmall holes anſwering to the 
{mall glands already mentioned. 

Theſe two coats are of a larger extent than the two 
former, and they join in forming large rugæ on the 
concave ſurface of the ſtomach; the greateſt part of 
which 1s tranſverſe, though irregular and waving, 
There are likewiſe ſome longitudinal ones which inter- 
{e& the others; but at the pylorus they all become lon- 
gitudinal, and terminate there. 

At the ſuperior orifice of tke ſtomach, theſe rugæ 
are in a manner radiated, and ſeem to be a continua- 
tion of the plicz or folds of the ceſophagus ; only they 
are thicker; and where theſe rugæ and plicæ meet, 
they form a fort of crown, which diſtinguiſhes the ſu- 
perior orifice of the ſtomach from the inferior extremity 
of the ceſophagus. 

In the interſtices of theſe rugæ, there is often found 
a ſort of ſlimy mucus, with which the whole cavity of 
the ſtomach ſcems likewiſe to be moiſtened. This mu- 
cus is much more fluid in living bodies, and is ſupplied 
by the glands of the ſtomach. It may be termed /uccus 
gaſtricus, or ſlomachicus. 

On the inner ſurface of the ſmall extremity of the 
ſtomach, at the place where it ends in the inteſtinal 
canal, we obierve a broad, thin, circular border, with 
a roundiſh hole in the middle. This hole is the inte- 
rior orifice of the ſtomach, called by the Greeks pyls- 
rus, which ſignifies a porter, | 

This border is a fold or duplicature of the two inner 
coats of the ſtomach, the nervoſa and villoſa; and it 1s 
formed in part by a faſciculus of fleſhy fibres fixed in the 
duplicature of the tunica nervoſa, and diſtinguiſhed not 
only from the other flethy fibres of the extremity of the 
ſtomacb, but alſo from thoſe of the inteſtines, by a thin, 
whitiſh circle, which appears even through the external 
or common coat, round the union of the ſtomach and 
inteilines. 

Ihe figure of the pylorus is that of a ring, tranſverſe- 


ly 
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ly flatted, the inner edge of which, or that next the 
centre, is turned obliquely toward the inteſtines. This 
inner edge runs naturally more or leſs into little plaits 
or gathers, like the mouth of a purſe almoſt ſhut ; all 
which particulars are very difterent from what figures 
and dried preparations would make us believe. It is 
therefore a kind of ſphincter, which can contract the in- 
ferior orifice of the ſtomach, but ſeems not capable of 
ſhutting it quite cloſe. 

Arteries of the ſtomach. The principal arteries of the 
ſtomach are the coronaria ventriculi, which runs along 
the ſmall curvature; and the two gaſtricæ, that is, the 
ſiniſtra or major, and dextra or minor, both which form 
one common artery, which runs along the great curva- 
ture. The coronaria ventriculi becomes united in the 
fame manner with the pylorica, and both make one 
common veflel, 


Theſe two arterial arches ſend a great number of 


branches toward each other on both ſides of the ſto- 
mach; and theſe branches are gradually ramified in dif- 
ferent directions, by very different diviſions and ſubdi- 
viſions, the greateſt part of which communicate with 
thoſe from the other artery. 
From theſe frequent ramifications and communica- 
tions of the arterial arches of the ſtomach ; two diffe- 
rent reticular textures ariſe, whereof one, which 1s the 


largeſt, lies between the common and muſcular coats in 


the cellular ſubſtance found there : the other, which is 
very fine, lies on the ſurface of the tunica nervoſa. 
This latter is a produchon of the firſt, being formed 
by means of a great number of very ſhort rami, which 
go out from the other, and pals through toe ſmall inter- 
itices between the fibres of the muſcular coat. 

By artificial injections we can ſhow a third extremely 
ſine reticular texture of capillary veſſels, which run be- 
tween the glandular bodies and papillæ of the tunica vil- 
loſa. Theſe do not ſeem in the natural ſtate to be pure- 


ly 


— _ — — ͤ˙M M . w- —ↄ—ä 
— _ 
— — 


"> e 
— — 


—— ñ—— 


— —— —ä—ää —— —ä—ẽ — 


— —— 
= 


262 OF THE ABDOMEN. Part VI. 


ly blood, veſſels, as inflammations and injections may 
incline us to think. 

The arteries of the ſtomach come originally from the 
cæliaca, by means of the hepatica, ſplenica, and co- 
ronaria. The pylorica and meſenterica ſuperior like. 
wiſe contribute to them by communications, more or 
leſs immediate. They communicate alſo with the 
mammariæ, internæ, and diaphragmaticæ, and, by 
means of the epigaſtric ſiniſtra, with the meſenterica 
_— 

eins of the ſtomach. The veins of the ſtomach are 
Br ah os of the vena porta in general; and in par- 
ticular, of the meſeraica major, ſplenica, and meſente- 
rica inferior, the diſtribution of which may be ſeen in 
the deſcription of the veins. They accompany the ar- 
teries more or leſs, and form nearly the ſame kinds 
of arches and reticular textures ; with this difference, 
that they are proportionably greater, their reticular are- 
olæ larger, and their external communications more 
frequent. 

Nerves of the ſtomach. Between the common and 
muſcular coats of the ſtomach, we find a great number 
of nerves of different ſizes. Many of them accompany 
each other, in form of a broad flat faſciculus, along the 
ſmall curvature of the ſtomach, from the ſuperior to the 
inferior orifice. The reſt are ſpread i in difterent direc- 
tions, on the ſides, extremities, and great curvature, 
forming at different diſtances a kind of reticular plexus, 
from which a great number of filaments are detached to 
the inner coats. 

They arife chiefly from the nervi ſympathetici medii, 
or eighth pair, by means of the plexus coronarius ſto- 
machicus formed round the ſuperior orifice of the ſto- 
mach, by the expanſion of the extremities of two large 
ropes, which run down upon the œſophagus, by the 
name of nervi /temachict, The great ſympathetic nerve, 
commonly called inte: co/talis, contributes likewiſe to 
them, by communicating filaments, which the 2 
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ſtomachicus receives from the ſemilunar ganglions of 
the plexus hepaticus, and particularly from the plexus 
ſplenicus. 

Uſes of the ſtomach. The ſtomach receives in gene- 
ral, whatever the mouth and tongue ſend thither, thro? 
the canal of the ceſophagus : but its particular uſe is to 
receive the aliments; to contain them for a longer or 
ſhorter time, in proportion as they are more ſolid or 
fluid ; and to digeſt them, that 1s, to put them in a 
condition to be turned into that nutritious fluid called 
chyle. 

T his operation, which goes by the general name of 
digeſtion, and by which chylification begins, is per- 
formed partly by the ſuccus gaſtricus, which flows con- 
tinually from the tunica villoſa, and partly by the con- 
tinual contraction and relaxation of the muſcular coat. 
Theſe motions in men are but very weak, and nowiſe 
ſufficient for digeſtion, without the aſſiſtance of the al- 
ternate motions of the diaphragm, and muſcles of the 
abdomen. | 

The pylorus, or fleſhy circle of the inferior orifice of 
the ſtomach, ſerves to retain the aliments in it, till they 
have acquired a ſufficient degree of fluidity, to paſs eaſily 
through that opening. I ſay caſily; tor by a particular 
irritation of the muſcular coat of the ſtomach, and ſtill 
more by a violent contraction of the diaphragm and 
muſcles of the abdomen, the contents of the ſtomach 
may be very ſoon forced towards the ſmall extremity, 
and puſhed through thr pylorus. | 

The gentle and alternate motions of the orbicular fi- 
bres of the muſcular coat, may aſſiſt in ſending through 
the pylorus, in the natural way, the aliment that is 
ſufficiently digeſted. This was called the periſtaltic or 
vermicular mation, by thoſe who believed that it is ſuc« 
ceſſively reiterated, like that of carth-worms when they 
creep. 

Trituration might be a proper enough term for this 


operation, provided it be made to ſignify only a gentle 


agitation 
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agitation or action of the fleſhy fibres in a ſubſtance 
continually moiſtened by the gaſtric liquor, and not a 
violent grinding of a dry ſubſtance. 

The ſituation of the ſtomach, which is nearly tran. 
verſe, is likewiſe of uſe in making the aliment remain 
long enough in that cavity; and may ſerve to make the 
length of this ſtay, in ſome meaſure, arbitrary, by means 
of the different poſtures of the body; for when we lic 
on the leſt fide, the aliment muſt remain longer than 
when we he on the right, &c. 

The obliquity of the ſtomach may ſerve to clear up a 
difficulty that very much torments thoſe who believe 
that both orifices of the ſtomach lie on the ſame level; 
which is, how any heavy ſubſtance, once got into the 
ſtomach, can ever rife again to this level, to pafs into 
the inteſtines. 


6 3. The Inteſtines in general, and Inteſtinum Duodenum is 
particular. 


Situation, fize, and diviſion of the inteſtines. Between 
the pylorus and the very loweſt part of the abdomen 
lies a long canal, bent in a great many different direc- 
tions by numerous convolutions or turnings, called the 
inteſti nes. 

This canal, thus folded and turned, forms a conſider- 
able bulk, which fills the greateſt part of the cavity of 
the abdomen; and it is connected through its whole 
extent to membranous productions or continuations ot 
the peritonæum, principally to thoſe called the meſentery 
and meſecolon ; of which hereafter. 

The incurvations of the inteſtinal canal form two 
arches ; a ſmall one, by which it is connected to the 
meſentery and meſocolon; and a great one on the op- 
poſite fide, which lies looſe. The whole canal is ge- 
nerally about fix or ſeven times as long as the ſubject. 

The inteſtinal canal is neither of an equal ſize not 
thickneſs through its whole length; from whence -_ 

| tomilts 
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tomiſts have taken occaſion to conſidet its different 
ortions as ſo many particular inteſtines, and to divide 
them all into ſmall and great. 

And as they ſtill found ſome differences in each claſs 
taken altogether, they divided each into three portions, 
which they diſtinguiſhed by particular names. In the 
ſmall inteſtines, the three portions are named duodenum, 
ſefunum, and ileum ; aud in the great inteſtines, caecum, 
colon, and rectum. CES | 

Strufture of the inteſtines. The inteſtines in general 
are compoſed of ſeveral coats, much in the ſame man- 
ner with the ſtomach. The firſt and outermoſt is a 
continuation of the meſentery, or of ſome other elon- 
gation or duplicature of the peritonæum. | 

This is commonly termed the common ccat; and it has 
a cellular ſubſtance on its inner ſurface, like that of the 
ſtomach, which M. Ruyſch thought fit to call a diſtinct 
coat by the name of tunica celluloſa. 

The ſecond coat of the inteſtines is fleſhy or muſcu- 
lar, and made up of two planes; one external, the 
other internal. The external plane 1s very thin, and 
its fibres longitudinal; the internal plane is thicker, and 
its fibres run tranſverſely round the circumlerence of 
the inteſtinal cylinder. 

I am not of opinion that theſe fibres are ſpiral, nor 
that they are perfect circles or rings; but they ſeem ra- 
ther to be ſegments of circles, diſpoſed much in the 
ſame manner as in the ſtomach, and thus ſurrounding 
entirely the inteſtinal canal. 

Theſe two planes adhere cloſely together, and are 
ſeparated with great difficulty. They adhere likewiſe 
to the common coat by the intervention of the cellular 
ſubſtance, which is in greater quantities on the fide 
next the meſentery than on the other. 

The third coat is called zervo/a, and is ſomething like 
that of the ſtomach. It has a particular plane, which 
ferves as a baſis to ſuſtain it, made up of very fine, 
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ſtrong, oblique fibres, which ſeem to be of the liga- 
mentary or tendinous kind- 

To ſee this plane diſtinctly, a portion of the inte- 
ſtines muſt be inflated, the common coat removed, and 
the fleſhy fibres ſcraped off. 

This coat ſuſtains two reticular ſubſtances, which 
are both vaſcular, one arterial, the other venal, ac- 
companied by a great number of nervous filaments, 
Theſe veſſels and nerves are productions of the meſen- 
teric veſſels and nerves; and as they ſurround the 
whole canal of the inteſtines, ſome anatomiſts have 
formed them into a diſtinct coat by the name of tunica 
vaſculoſa. 

The nervous coat ſends off from its inner ſurface a 
great number of portions of ſepta, more or leſs circu- 
lar, which contribute to the formation of what are 
called valvulaæ conniventes; of which hereafter. It 
likewiſe ſeems to ſuſtain ſeveral different glandular bo- 
dies, which we diſcover in the cavity of the inte- 
{tines. 

The fourth or innermoſt coat is very ſoft, and is na- 
med /unica villoſa. It has the ſame extent with the 
third coat, which ſupports it; and it lines all the ſepta 
of that third coat; but it is not uniform through the 
whole canal, as we ſhall ſhow in the particular deſcrip- 
ton. 

Inteſtina tenuia. The ſmall inteſtines form one conti- 
nued uniform canal; and although three portions of it 
have three different names, yet we have no ſufficient 
marks whereby to diſtinguiſh them, to fix the preciſe 
extent or length of each portion, or to ſettle its jult 
lunits. | 

The firſt and ſmalleſt portion of the whole canal 1s 
called duodenum ; the ſecond, which is much longer, 


jejunum ; and the third, which is {till longer than the 


ſecond, ileum. 
Situation and connection of the duodenum. The firſt 


portion of the ſmall inteſtines was called dnodenum, "__ 
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the length aſcribed to it by the ancients, viz. the 
breadth of twelve fingers; and the moderns need not 
cavil much about this length, if it 1s meaſured with the 
ends of the fingers of the ſubject. 

This inteſtine having ariſen from the pylorus, is im- 
mediately bent a little backward and obliquely down- 
ward; then it bends a ſecond time toward the right 
kidney, to which it is a little connected; and from 
thence paſles before the renal arterv and vein, aſcend- 
ing inſenſibly from right to left, till it gets before the 
aorta and laſt vertebræ of the back. It continues its 
courſe obliquely forward by a gentle turn, which may 
be reckoned a third incurvation, and alſo the extremity 
of the duodenum. 

Through this whole courſe the duodenum is firml 
bound down by folds of the peritoneum, eſpecially by 
a tranſverſe duplicature which gives origin to the me- 
ſocolon. The two laminz of this duplicature being at 
firſt ſeparate, and ſoon afterwards uniting, mult leave 
a triangular ſpace between them, which is hned with 
a cellular ſubſtance. 

It is in this ſpace that the duodenum adheres by 
means of the cellular ſubſtance to the parts already 
named; and the inteſtine is contained therem, as in a 
caſe; ſo that, without difleQion, we can ſce nothing 
but its two extremities; and even theſe are hid by the 
colon, and by the firſt convolutions of the jejunum. 

Structure of the duodenum. The firit coat of the duo- 
denum is conſequently different from that of the other 
imall inteſtines, having this peculiar to it, that it does 
not inveſt the whole circumference of the inteſtine ; be- 
cauſe, through the greateſt part of its length, it hes in 
the triangular ſpace already mentioned ; and, for the 
lame reaſon, there is a greater quantity of cellular ſub- 
ſtance belongs to the outer coat of the duodenum than 
to that of the other inteſtines. 

The muſcular coat of the duodenum is thicker than. 
in the jejunum and ileum. 
| I — 8 The 
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The tunica nervoſa and villoſa form conjointly, on 
the infides of this inteſtine, a great number of ſmall 
duplicatures, which advance into the cavity more or leſs 
directly, like portions of circular planes, with one edge 
fixed to the inteſtine, and the other looſe. Theſe are 
what anatomiſts call vaſoulz conniventes. 

The looſe or floating edge of theſe valves is formed 
into {mall gathers or waves in the natural itate, I fa 
deſignedly, in the natural ſtate, to rectify the falſe ideas 
which dry preparations of the inteſtines are apt to beget. 
The whole ſurface of theſe duplicatures or valves is vil. 
lous, as well as that of the inteftines between them. 
Ihbe villi of this inteſtine are thicker than in the ſto- 
mach; but the texture of them in man is not like hairs, 
as they are commonly repreſented in figures, but rather 
like that of a fungous, granulated ſubſtance, compoſed | 
of an infinite number of very fine papillæ of different 
figures; in which we ſee, through a microſcope, a 
multitude of deprefled points or pores, by which their 
whole ſurface ſeems to pierced. | 

By the ſame help we obſerve, on different places of 
the inner ſurface of this inteſtine, ſeveral round villous 
tubercles, riſing like ſmall verrucæ at different diſtances 
from each other. 

This ſubſtance ſuſtains an infinite number of capil- 
lary veſſels of different kinds; for beſides the blood- 
veſſels, we ſometimes obſerve a great number of white 
filaments which run thro? it, and end at its inner ſuface 
like ſo many capillary roots of the veſſels called venë 
lacteæ. 

The fungous ſubſtance which binds theſe capillary 
filaments together, and ſurrounds them, is very tender; 
and the capillary extremities of the ſmall blood-velicls 
diſtributed through it, ſeem to be turned toward the 
pores of the papillz. Through theſe pores a mucous 
fluid, more or Jeſs tranſparent, is diſcharged, which 
continually moiſtens the cavity of the inteſtine. 

Glands of the ducdenam, The internal ſurface of 5 
3 : duode⸗ 
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duodenum is furniſhed with a great number of ſmall 
flat glandular tubercles, raiſed on the ſides, and de- 
preſſed in the middle by a kind of foſſula; and they 
are more numerous near the beginning of this inteſtine 
than any where elſe. About the pylorus they lie in a 
manner in heaps or cluſters; and from thence the di- 
ſtance between them increaſes gradually all the way to 
the other extremity where they are ſingle. 

Theſe glands, when examined carefully, appear like 
little bladders, with the orifices turned toward the ca- 
vity of the inteſtine, and the bodies fixed in the ſpongy 
ſubſtance next the nervous coat. They furnith a parti- 
cular fluid, which is often found to be viſcid. 

The biliary orifice of the duodenum. In the inner ſurface 
of the duodenum, almoſt at the lower part of the firſt 
incurvation, and on the ſhorteſt fide, there is a longi- 
tudinal eminence, in the point or apex of which lies a 
particular opening, which is the orifice of the ductus 
bilarius, within which the duCtus pancreaticus likewiſe 


This inteſtine is commonly the wideſt, though the 
ſhorteſt, of the inteſtina tenuia; and is inveſted by more 
cellular ſubſtances, eſpecially while within 1ts triangu- 
lar caſe, where it wants the outer coat which the others 
have; and conſequently it is more eaſily dilatable by 
the ſubſtances which might otherwiſe ſtick within it. 


$ 4. Inteſtinum Jejunum. 


Situation and fize of the jejunum. The jejunum, fo 
called, becauſe it is oftener found empty than the ileum, 
begins at the laſt incurvation of the duodenum, and is 

there connected to the beginning of the meſocolon. 
From thence it bends downward from left to right, 
and obliquely forward, or from the vertebræ, and 
makes ſeveral convolutions, which lie chiefly in the up- 
per part of the umbilical region. Through all his 
S 3 courſe 


270 OF THE ABDOMEN. Part VI. 


courſe it is connected to the meſentery, in the manner 
that ſhall be explained hereafter. 

It is a pretty difficult matter to fix the exact bound; 
between this inteſtine and the ileum. The external 
marks of a redder colour in the one than in the other, 
though pretty common, are not conſtant ; and the in- 
ternal marks fixed from the plurality of valvulæ conni- 
ventes are indeterminate, and oftentimes appear only 
from diſſection. 

Theſe two inteſtines may be better diſtinguiſhed hy 
their different ſituations, which are pretty regular; but 
as even this mark is not particular enough, the molt 
eaſy way that I have been able to contrive, and which 
will in moſt cafes be found ſufficiently exact, is to di- 
vide both inteſtines into five parts; and to allow nearly 
two-fifths to the jejunum, and three-fifths and a little 
more to the ileum. 

Structure of the jejunum. The coats of the jejunum 
are nearly of the ſame ſtructure with thoſe of the duo- 
denum, but thinner. 'The common coat is a contt- 
nuation of the meſentery; and the cellular ſubſtance is 
in leſs quantity than in the duodenum, and indeed feems 
to be altogether wanting along the great curvature of 
the convolutions, where the longitudinal fibres of the 
muſcular coat adhere very cloſely to the external mem- 
brane. 

This muſcular coat is not ſo ſtrong as that of the duo- 
denum. The longitudinal plane of fibres is very thin, 
and almoſt imperceptible, except along the great cur- 
vature, oppoſite to the connection of the meſentery, 
where we lee, through the membranous coat, a kind 


of whitiſh ligamentary band, about the third part of an 


inch in breadth, which is continued along the great cur- 
vature of all the convolutions of this inteſtine, and of 


the ileum, 
. This hgamentary band is like thoſe which we obſcrve 
on the ſides of the ſmall extremity of the ſtomach. It 


adheres perfectly to the membranous coat, and a 
the 
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the longitudinal fibres of the muſcular, which are here 
more viſible, and appear to be ſtronger than in any 
other place. 

The tunica nervoſa, which I chooſe rather to call 
reticularts, and its proper cellular or lanuginous ſub- 
ſtance, have nothing peculiar to them more than has 
been already faid about the inteſtines in general. By 
blowing artfully into this ſubſtance, it may be made 
to ſwell ſo much, round the whole cavity of the in- 
teſtines, as to deſtroy all the duplicatures or valvulæ 
conniventes. 

Theſe valves in this inteſtine are very broad, very 
numerous, and very near each other. On the fide of 
the great curvature, their circumference 1s continuous 
and uniform ; but next the ſmall curvature, there are 
ſeveral breaks in them, the extremities of ſome advan- 
cing beyond the reſt, and terminating in points. Some 
of theſe valves go quite round, others only ſome part of 
the way; and ſome of them are very ſmall, which go ob- 
liquely between two large ones, forming a kind of com- 
munication, | 

The papillz of the tunica villoſa are here more raiſed, 
more looſe and floating, than in the duodenum ; and 
each of them ſeems to be divided into ſeveral others, 
by inciſures of a very ſingular kind. In other reſpects 
they agree pretty much with what was ſaid in the de- 
ſcription of the inteſtines in general. The obſervations 
and figures publiſhed by M. Helvetius, firſt phyſician 
to the French queen, in the Memoirs of the Royal A- 
cademy, expreſs theſe papillz, and the whole tunica re- 
ticularis, very juſtly. 

The glandular lacunz of the jejunum are of the 
ſame ſtructure with the glandulæ Brunneri or duode- 
nales; but they are diſpoſed in a different manner. 
They are partly ſingle, at different diſtances from 
each other; and partly in ſeveral cluſters, like flat ob- 
long bunches of grapes, called plexus glandulgſi Peyert. 
Theſe are in the largeſt quantity near the great curva- 
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ture, and they croſs through ſeveral valvulæ conniven- 
tes at once. 

The veſſels, nerves, connections, &c. muſt be referred 
till the meſentery has been deſcribed. 


$ 5. Inteſtinum Ileum. 


Situation of the ileum. The convolutions of the in- 
teſtinum ſurround thoſe of the jeſunum on the two late. 
ral and lower fides, and it paſſes in a winding courſe 
from the left fide, by the hypogaſtrium, to the right 
ſide, where it terminates a little below the right kid- 
ney, joining the inteſtina craſſa, in the manner that ! 
Mall relate hereafter. The lateral convolutions arc 
ſupported by the oſſa ilium, ſo called, not from this 
inteſtine, but from the region of the abdomen, termed 
alia. 

Strudure of the ileum. The ſtructure of the ileum is 
much the fame with that of the jejunum ; only the in- 
ternal duplicatures or valvulæ conniventes decreaſe gra- 
dually both in number and ſize. Near the extremity 
of the ileum their direction is changed; and inſtead of 
being tranſverſe or circular, they become longitudinal, 
and terminate in a kind of pylorus, which advances in- 
to the cavity of the great inteſtines, as we ſhall lee pre- 
ſently. | 

We obſerve likewiſe in this inteſtine, as in the jeju- 
num, ſingle or ſolitary glands or lacunæ, and alſo re- 
ticular glands or glands in cluſters ; the laſt of which, 
at the extremity of this inteſtine, is oftentimes of a great 
extent: but the greateſt part of theſe glands appear 
to be flatter here than in the jejunum. The cellular 
ſubſtance of the external coat is in leſs quantities 
than in the foregoing inteſtines; and the ileum ap- 
pears commonly more pale, or not fo red as the jeju- 
num. g 
The veſſels, nerves, connections, &c. muſt be re— 
terred to the hiſtory of the meſenterr. 
$6. 7% 
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6. The Inteſtina Craſſa in general, and Inteſtinum Cæcum in 
particular. 


Tur great inteſtines are one continued canal, di- 
vided into three portions, like the ſmall ones. This 
canal begins by a kind of ſfacculus or bag, which is rec- 


koned the firſt of the three portions, and called cæcum. 


The ſecond portion, called c6/c7, is the longeſt of the 
three; and is diſtinguiſhed from them by a great 
number of particular eminences or convexities, which 
appear on its outer ſurface through its whole length. 
The laſt portion is named refum; being more uni- 
form, narrower, thicker, and much ſhorter, than the 
colon. | 

The ſtructure of the great inteſtines is nearly the 
ſame with that of the ſmall ones, in regard both to the 
number and diſpoſition of their coats. They are ſhor- 
ter, and have fewer convolutions, but are much more 
capacious. The coats in general are ſtronger, but 
eſpecially the muſcular coat. The villi and mucilaginous 
glands are different ; and there are ſeveral other things 
relating to them, which will come in better in the par-. 
ticular hiſtory. ©, 

Situation and ſtructure of the caecum. The inteſtinum 
cœcum is only a round ſhort broad bag, the bottom of 
which 18 turned downward, and the mouth or opening 
upward. lt lies under the right kidney, and 1s hid by 
the laſt convolution of the ileum. It is about three fin- 
gers breadth in length, and its diameter is more than 
double that of the ſmall inteſtines. 

Appendicula vermiſormis. On one fide of the bottom 
of the cæcum lies an appendix, reſembling a ſmall in- 
teltine, nearly of the ſame length with the cæcum, but 
very flender. It is termed appendicula vermiformis, 
trom its ſuppoſed reſemblance to an earth-worm. Its 
common diameter is not above a quarter of an inch. 
By one extremity it opens laterally and a little obliquely 


into 
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into the bottom of the cæcum; and the other extremity 
is cloſed, being ſometimes greater ſometimes ſmaller 
than the reſt of the appendix. 

It has ſome contortions, like thoſe of a worm when 
it is touched, from whence comes the epithet of ver- 
micularis or vermiformis, Its ſtructure reſembles nearly 
that of the other inteſtines. 

The internal coat of this appendix is folliculous, like 
that of the duodenum ; and it is likewiſe reticular, the 
meſhes "_ the glandular lacunæ, which continually 
diſcharge a fluid into its cavity. | 

It has been often diſputed whether this appendix, or 
the large portion, which is, as it were, the head of the 
colon, ought to be called the cacum ; but the general 
diviſion of the inteſtines into great and ſmall, leaves no 
room to doubt of its being only an appendix in man, 
whatever reaſon there may be for talking differently 
with reſpect to brutes and birds. 

Through the membranous or common coat of the 
cæcum, we ſee three white ligamentary bands, which 
adhere very cloſely both to the outer and muſcular 
coat. One of them 1s hid by the adheſion of the meſo- 
colon; and all the three divide the cæcum longitudi- 
nally into three parts more or leſs equal. 

They all unite on the appendicula vermiformis, and 
cover its whole outer fide immediately under the com- 
mon coat. Though they appear exteriorly on the cæ- 
cum to be ligamentary, they are made up interiorly of 
fleſhy fibres which accompany and ſtrengthen the lon- 

itudinal fibres of the muſcular coat. 

The villous ſubſtance of the inner coat of the cæcum 
is very ſhort, and furniſhed in ſeveral places with glan- 
dular lacunz or ſolitary glands, broader than thoſe of 
the ſmall inteſtines. 

Theſe glandular lacunæ or folliculi are flattened and 
depreſſed in the middle like ſmall-pox. When we blow 


through a pipe into theſe lacunæ without touching * 
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the folliculi are inflated, and repreſent little caps with a 
hole in the middle of their convex fide. 


6 7. Inteſtinum Colon. 


Situation and ſtructure of the colon. The colon is the 
molt conſiderable of all the inteſtines. From the cax- 
cum, of which it is a continuation, it reaches, in form 
of an arch, above the umbilical region, and to the lower 
part of the left hypochondrium. Its continuity is, how- 
ever, a little interrupted by the ilcum, which advan- 
ces into the cavity of the colon, and, together with a 
certain fold of that inteſtine, forms what is called val- 
zula coli. 

The whole convex ſide of the colon is divided longi- 
tudinally into three parts, by three ligamentary bands, 
continued from thoſe of the cæcum, and of the ſame 
ſtructure with theſe. Two of theſe bands run on each 
ſide, along the great curvature of the colon; and the 
third along the ſmall curvature. 

The uppermoſt band of the two that belong to the 
great curvature, is the broadeſt of the three; that 
which belongs to the ſmall curvature is the narroweſt, 
and lay hid by the connection of the meſocolon, till it 
was brought to light by M. Morgagni. 

Theſe three longitudinal bands do the office of lon- 
gitudinal fræna, between which this inteſtine is thro” 
its whole length alternately depreſſed into tranſverſe 
folds, and raiſed into conſiderable eminences. All the 
tolds are duplicatures, which form portions of valvulæ 
conniventes in the cavity of the inteſtine ; and the emi- 
nences form receptacles, called the cells of the colon. 

All the coats of the colon concur equally to the for- 
mation of theſe duplicatures and cells, the depth of 
which decreaſes gradually toward the extremity of the 
inteſtine, and neither of them go any further than the 
ligamentary bands. 


Theſe portions of the colon which are immediately 
co- 
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covered by the ligamentary bands, are ſmooth and with. 
out rugæ; and therefore, if theſe bands alone are cut 
acroſs, the inteſtine is not elongated ſufficiently to deſtroy 
all the folds and cells. 

The common coat on one fide is a continvation of 
the me ſocolon, and on the other fide it contributes, by 
the ſame continnation, to form the omentum. The low. 
gitudinal fibres of the muſcular coat are very ſlender; 
and thofe which anſwer to the annular or circular fibres 
of the ſmall inteſtines, are only ſegments ſtretched over 
the eminences and folds. The other coats are nearly ag 
in the ccum; only the glandular lacunz or ſolitary 

lands are broader and more numerous. 

The arch of the colon begins under the right kidney, 
near the haunch. It runs up on the foreſide of that 
kidney to which it is connected; paſſes under the ve. 
ſicula fellis, which tinges it with a yellow colour at that 
place; and continues its courſe before the ſirſt incurva- 
tion of the duodenum, to which it adheres, and partly 
hides it. In this part of its courſe, therefore, there is a 
remarkable connection between the colon, duodenum, 
right kidney, and veſicula fellis. 

From thence the arch of the colon runs before the 
great convexity of the ſtomach, and ſometimes a lutlz 
lower; then turns backward under the ſpleen, in the lett 
hypochondrium ; runs down on the foreſide of the leſt 
kidney, to which it 1s connected ; below this kidney, 
turns toward the vertebræ, and terminates there by a 
double incurvature, or by two oppoſite convolutions, 
which repreſent in ſome meaſure an inverted Ro- 
man 9. 

Theſe laſt convolutions of the colon are ſometimes 
multiplied, and even advance to the right fide of the 
pelvis ; and along the great arch, and the two Faſt in- 
curvations, there are a kind of fringes, called append: 
ces coli adipoſe, which I ſhall afterwards explain, as alſo 
the connections of the colon with the meſocolon and 
omentum. 

Vai: 
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Valvula coli. At the place where the cæcum joins the 
colou, one portion of the circumference of both is de- 
preſſed, and forms a large fold on the inſide, which 
advances into the cavity of the inteſtine. It is a litte 
open in the middle, and its extremities are very thick, 
by reaſon of the mutual duplicature of the coats of the 
cxcum and colon, 

The extremity of the ileum is as it were grafted in 
the opening of this fold, and ſtrongly united to its ſides 
by the adheſion of its tranſverſe fibres to the tranſverſe 
fibres of the cæcum and colon. 

This union forms a pretty thick ring, which like- 
wife advances into the common cavity of the cæcum 
and colon, where it 1s wrinkled or formed into gathers, 
almoſt like the lower extremity of the ceſophagus, the 
pylorus, or inſide of the anus. Its circumference is 
more or leſs oval; and, by a kind of continuity with the 
common fold of- the cæcum and colon, it forms two 
productions, which M. Morgagni . the fræna of the 
valvula coli. 

The membranous coat of the 8 of the ileum 
is continued on the cæcum and colon, without ſinking 
into any fold at the place where the ileum enters the 
colon. The longitudinal fibres of the muſcular coat 
ſcem here to be confounded with the neareſt circular fi- 
bres of the cæcum and colon. 

The inner portion of the muſcular coat of the ileum 
runs in between the circular fibres of the ileum and 
colon, as into a common fold of theſe two inteſtines; 
from all which a pretty thick ſhort portion of a fleſhy 
tube is formed, which is the circular rifing already 
mentioned. 

The tunica nervoſa and villoſa of the extremity of the 
ileum likewiſe enter the common cavity of the cæcum 
and colon, and on the edge of the circular riſing join 
the like coats of theſe two inteſtines ; fo that the circu- 
lar riſing or ſhort muſcular tube is covered both on the 
outer and inner ſides by a nervous and villous wo ; 

that 


toward the cæcum, than to the colon; and whereas in 


cula vermiformis into the cæcum. 
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that on the inſide being ſupplied by the ileum, and the 
other by the two great inteſtines. 

The ſituation of this extremity of the ileum is moſt 
commonly tranſverſe, and is inſerted almoſt in the fame 
direction in the common cavity of the two inteſtines al- 
ready mentioned ; but it 1s often a little more inclined 


all other places the ileum is wide and eaſily dilatable, 
it is very narrow at its inſertion, and its fides are more 
ſolid and firm. | 

It is chiefly in this ſtruQture that the mechaniſm of 
the inſertion of the ileum in the cæcum and colon 
conſiſts; about which inſertion or opening, authors are 
very much divided, ſome reckoning 1t a valve, others 
only a ſphincter. 

It is very evident, from what I have ſaid, that it is a 
double machine contrived to hinder the return of the 
excrements into the ileum, becaule it can produce this 
effect partly as a valve, and partly as a kind of ſphinc- 
ter. The dried preparations of this part give a very 
falſe idea of its ſtructure and conformation; and the 
ſame thing is to be ſaid of the opening of the appendi- 


The capacious arch of the colon is connected by both 
extremities to the regio lumbaris, near the kidneys, by 
two particular ligaments, one on the right ſide, the 
other on the left, which are only ſmall duplicatures of 
the peritoneum, more or leſs tranſverſe. 

The remaining portion, which forms the two convo- 
lutions in form of the Roman S, contracts below the 
left kidney, being narrower there than lower down. 
The coats of this portion become gradually thicker and 
ſtronger, and likewiſe the ligamentary bands, which 
approach each other by degrees, and ſeern to increaſe 
in breadth, 

The veſlels, nerves, &c. will be found in the deſcrip- 
tion of the melentery. 


$8. In. 
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$ 8. Inteſtinum rectum, and Anus. 


Situation, figure, and fize of the rectum. The laſt of 
all the inteſtines is named redtum, or the /traight gut, 
from its ſituation ; for, when viewed directly forward, 
it appears to run down in a ſtraight courſe from the laſt 
yertebra of the loins, on the fore ſide of the os ſacrum, 
all the way to the os coccygis, where it ends in what is 
called the anus. 

This inteſtine, properly ſpeaking, is a true continua- 
tion of the laſt convolution of the colon; and it is the 
repoſitory, fink, and common ſewer of the whole inte- 
ſtinal canal, It has likewiſe a ſpecial relation to the 
bladder, and to the parts of generation in both ſexes. 

The reQum having paſſed below the laſt vertebra of 
the loins, to the inſide of the os ſacrum, is bent back- 
ward, on that concave fide, to which it is connected, 
in the manner that ſhall be afterwards explained; and 
having reached the os coccygis, it runs likewiſe in the 
direction of that bone, and bends a little forward, ter- 
minating beyond the extremity of the coccyx. 

The figure of this inteſtine varies according as it is full 
or empty. When empty, it is irregularly cylindrical, 
and finks in by a kind of tranſverſe folds; and in that 
ſtate, it is about three fingers breadth in diameter more 
or leſs. When full, it is wider in proportion to the 
quantity of fæces, wind, or whatever elic is contained 
in it; and it may be extended to the ſize of a large 
bladder, ſo as to repreſent a kind of ſtomach. | 

Structure of the reftlum. The membranous coat of- 
ten contains a great quantity of fat, ſpread between it 
and the muſcular coat, and forming round the inte- 
ſtine numerous eminences, in the room of the appen- 
dices adipoſæ of the colon, which ſhall be explained in 
the hiſtory of the omentum. 

The muſcular or fleſhy coat is very thick; and the 
longitudinal fibres, which in the other inteſtines are "oy 

| | thin, - 
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thin, are in this ſtronger than the circular fibres of the 
reſt. Ihe ligamentary bands continue to increaſe in 
breadth, and to approach each other, as has been 
ſaid; and it is to the fleſhy fibres of theſe bands, that 
the thickneſs of the longitudinal fibres ſeems to be ow- 
ing. 
| % he nervous or filamentous and internal coats; are 
larger here than in the other inteſtines ; and when 
the rectum is empty, they form a great number of wa- 
ving rugz in its cavity, which dilappear in proportion 
as that cavity is filled. 

The innermoſt coat is very improperly termed v1//s/q, 
and ſcarce deſerves the name of papillaris, becauſe of 
the ſmallneſs of the little corpuſcles ſpread on its ſur. 
face, It contains a great nuinber of ſingle or ſolitary 
glands ; and it is always moiltened by a mucus of dit- 

ferent conſiſtences, diſcharged by theſe glands or folli- 
cult, and perhaps by the corpulcles alſo. 

Near the extremity of this inteſtine the rugæ or folds 
become in a manner longitudinal ; and at Jaſt, towards 
the circumference of the inner margin of the anus, 
they form little bags or ſemilunar lacunz, the openings 
of which are turned upward, toward the cavity of the 
inteſtine, 'Thele lacunæ are ſomething like thoſe at the 
lower extremity of the ceſophagus, or upper orifice ol the 
ſtomach. 

Muſcles of the anus. At length the extremity of the 
rectum contracts, and terminates by a narrow oritice 
called the anus, the fides of which are diſpoſed in cloſe 
folds or gathers, -Ihis extremity of the inteſtine has 
ſeveral muſcles belonging to it, ſome of which ſurround 

it like ſphincters; the reſt are broad fleſhy planes inſcrt- 
ed in it, and which, being likewiſe fixed to other parts, 
ſuſtain it in its natural ſituation, and reitore 1t to that 
fituation a{ter being diiturbed by the force neceſſary ior 
the excluſion of the feces. Theſe latter muſcles are 
termed /evatores ani, the firſt go by the general name of 


Sphindters. 


? Theſe 
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Theſe ſphincters are three in number, one inteſtinal 
or orbicular, and two cutaneous or oval; whereof one 
is large, ſuperior, and internal; the other ſmall, inte- 
rior, and external. 

The inteſtinal or orbicular ſphincter of the anus, 
conſiſts merely in an augmentation of the inferior por- 
tion of the fleſhy fibres of the extremity of the rectum. 

In the deſcription of the freſh bones, I omitted two 
ligaments, one called /zgamentum cutaneum ęſſis coccygis, 
the other /zgamentum pubis intercſſeum. Theſe two liga- 
ments muſt be here deſcribed, betore I proceed to the 
cutaneous ſphincters. 

The cutaneous ligament goes out anteriorly, from the 
extremity of the os coccygis. It is very ſlender, and 
divides into two portions at the orifice of the anus, which 
run into the membrana adipoſa, and are inſerted in the 
kin on each fide of the anus, by a kind of expanfion, 
and, continuing to devaricate, they are loſt on the two 
fides of the perinæum. 

The interoſſeous ligament of the oſſa pubis is a very 
ſtrong triangular membrane, fixed by two of its edges 
in the inferior rami of theſe bones, all the way up to 
their common ſymphyſis. The third edge, which is 
the loweſt, is looſe ; and this whole membrane, the 
middle of which is perforated by a particular hole, 1s 
ſtretched very tight between the two bones, and un- 
der their cartilaginous arch, to which it adheres very 
cloſely. 

At the lower part of this interoſſeous ligament, 
along its whole lower or looſe edge, lies a digaſtric 
muſcle, fixed by its two extremities in the rami of the 
ofla pubis, its middle tendon lying on the middle of the 
edge of the ligament. The deſcription of that mulcle 
does not belong to this place ; and I mention it here 
only becauſe of the relation it bears to the cutaneous 
ſphincters of the anus. It is called by ſome, muſculus 
tranfoerſalis perinei; by others, muſculus triangularis. 


The cutaneous ſphincters have cach an anterior and 
Vor. II. I po- 
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poſterior inſertion, ending both ways in a kind of point, 
and comprehending the orifice of the anus between 
their middle portions. | 

They are diſtinguiſhed from each other by their ſitua. 
tion, by their ſize, and by a kind of white cellular line. 
The greateſt of the two appears to be double; and the 
ſmalleſt lies neareſt the ſkin, and adheres moſt cloſely 
to it. 

They are inſerted backward, partly in the apex of 
the os coccygis, and partly in the contiguous por- 
tion of the cutaneous ligament of that bone. For- 
ward their chief inſertion is in the middle tendon of 
the tranſverſalis urethra ; and they have likewiſe ſome 
connections to other muſcles of the urethra, of which 
hereafter. 

The levatores ani are broad, thin, muſcular portions, 
fixed by one extremity of their fleſhy fibres round the 
concave fide of the inferior portion of the pelvis, from 
the ſymphyſis of the oſſa pubis, beyond the ſpine of the 
iſchium. The other extremiry of theſe fibres runs down 
on each ſide behind, and under the curvature of the end 
of the rectum, where they meet together, and unite 
from the baſis of the os coccygis all the way to the mar- 

in of the anus. | 

By their ſuperior inſertions, theſe portions are on 
each ſide of the pelvis divided into three clafles, an an- 
terior, middle, and poſtcrior claſs. The two anterior 
claſſes reach from about the middle of the ſymphyfis of 
the ofla pubis, to the upper border of the foramina ova- 
lia of the pelvis. The middle claſſes continue the lame 
courſe immediately above the inſertion of the obturator 
internus, on the oſſa iſchium, and a little on the ofla 
Jum. the poſicrior claſſes are ſpread on the inner ſides 
of the oſſa i{chium to the ſpinal apophyſrs of theſe bones, 
and even a little beyond theſe, on the ligamenta ſacro- 
ſciatica. ESL 3 Sat 

The anterior portions are in their paſſage connected 


to the proſtate glands, to the neck of the end of 
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the bulb of the urethra, as ſhall be ſhown in the de- 
ſcription of thoſe parts; and they ſometimes ſend fi- 
bres to the muſculus tranſverſalis urethræ abovemen- 
tioned. | 

The fibres of all theſe portions having by their ſupe- 
rior inſertions formed this large and ample circumfe— 
rence, run down obliquely from before backward, con- 
tracting in breadth, and approaching each other in the 
manner of truncated radii ; and behind, and under the 
extremity of the rectum, they form a digaſtric muſcle, 
lomething like the mylo-hyoidæus; which terminates 
the bony pelvis below, and forms the bottom of the 
cavity of the abdomen, as the diaphragm forms the up- 
per part. 

Here we ought to remark, that the margin or edge 
of the anus is formed by the union of the ſkin and epi- 
dermis with the internal coat of the reQum ; ſo that 
the moſt ſuperficial portion of that coat ſeems to be a 
continuation of the epidermis. 

refer the arteries, veins, nerves, connections, uſes, 


&c. to the place already mentioned in the deſcription of 
the other inteſtines. 


$9. Meſenterium et Meſocolon. 


Diviſſon of the meſentery, &c. This great bundle of 
inteſtines is not left to move at random in the cavity of 
the abdomen ; but artfully bound down by a membra- 
nous web, which prevents the inteſtinal convolutions 
from being intangled in each other, and from being 
twiſted or compreſſed in all their different ways of meet- 
ing ; and yet allows them a gentle floating, but limited 

motion. | 
This web goes ſtill by the ancient Greek name of 
meſentery, as being in ſome meaſure in the middle of 
the inteſtines. It is diſtinguiſhed into two portions, 
one of which being very broad and very much plait- 
ed, connects the ſmall inteſtines ; the other, which is 
2 1 2 long 
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long and incurvated, does the ſame office to the great 
inteſtines. ; 

Theſe two portions are in reality only one and the 
ſame continuation of the membranous lamina of the pe- 
ritonzum doubled back upon itſelf, and they are di- 
ſtinguiſhed only by their breadth. Taken both toge- 
ther, they form a Kind of ſpiral roll, more or lets plait- 
ed in its circumference. Ihe ſirſt portion has retained 
the name of meſentery, the other is termed meſocolon. 

Struclure of the meſentery, &c. The meſentery be- 
gins at the laſt incurvation of the duodenum, and runs 
obliquely from left to right, along the vertebrae of 
the loins. In this ſpace, the membranous portion of 
the peritonzum is detached on both hands, produces 
a duplicature by two clongations or particular Jlaminz 
applied to each other, and thus forms the meſentery. 

It is narrow at its upper and lower parts, but chiefly 
at the upper. The middle portion is very broad, and 
the edge of it next the inteſtines is every where very 
much plaited. Theſe plaits or folds are only waving 
inflexions, fuch as may be obſerved in the edge of a 
piece of ſhamoy which has been often drawn through 
the fingers. They make this edge of the meſentery 
very long, and they run through about one third of its 
breadth. 

The two laminæ are joined together by a cellular ſub- 
ſtance, which contains glands, veſfels, and nerves, 
that ſhall be deſcribed hereafter; and in ſome ſubjects it 


has a great quantity of fat, which keeps the two laminæ 


at a good diſtance from each other. 

Along the whole circumference of the meſentery, the 
two lamin are naturally ſeparated, and applied to the 
two ſides of the ſmall inteſtines which they inveſt by 


their union or rather reciprocal continuation on the 


great curvature of that canal, and carry it as in a ſcarf 
or fling. This is what forms the external or membra- 
nous coat of the inteſtines. EY 


Ihe melocolon is the continuation of the e 
whic 
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which having reached the extremity of the ileum, con- 
tracts and changes its name. At this place, the particu- 
lar lamina which is turned to the right fide, forms a 
{mall tranſverſe fold, called ligamentum coli dextrum. 

Afterwards the meſocolon aſcends. toward the right 
kidney, where it ſeems to be loſt by the immediate ad- 
heſion of the colon to that kidney, and to the firſt in- 
curvation of the duodenum. Then it appears again, 
and increaſing in breadth, it continues its courle almoſt 
tranſverſely under the liver, ſtomach, and ſpleen, where 
it begins to turn downward, under the left hypochon- 
drium, toward the kidney on the ſame fide. 

Through this whole courſe the meſocolon extends 
in breadth, and forms nearly a tranſverſe {emicircular 
plane, very little plaited at its great circumference. By 
this circumference or edge, it is connected to the co- 
lon, and hides that ligamentary band of this inteſtine, 
which runs along its ſmall curvature. By its thort or 
ſmall edge, it forms the triangular caſe of the duode- 
num ; and, by its great edge, the external coat of the 
colon, in the ſame manner as the meſentery does that 
of the ſmall inteſtines. ' As it paſſes under the large 
extremity of the ſtomach, it adheres a little to the 
lower portion of that extremity, as the diaphragm does 
to the upper. 

Having got below the left kidney, it contracts, and 
forms another tranſverſe fold, called /igamentum coli 


niſtrum. Afterwards it expands again, but not lo 


much as in the upper part; and runs down on the left 
ploas muſcle, toward the laſt vertebrae of the loins. 
This deſcending portion is fixed to their convolutions 
of the colon, in the ſame manner as the ſuperior por- 
tion is to the arch of that inteſtine. 

The inteſtinum rectum is likewiſe inveſted by a par- 
ticular production of the peritonæum, called commonly 
by the barbarous name of me/o-retum. This produc- 
tion is very narrow; and about the middle of the fore- 
lide of the reQum, it forms a tranſverſe ſemicircular told, 

| T2 which 


236 OF THE ABDOMEN. Part vl. 


which appears when the inteſtine is empty, but is loft 
when it is filled. 

Between the laminæ of the meſentery, a great num- 
ber of glands lie ſcattered through the cellular ſub- 
ſtance. In the natural ſtate, theſe glands are ſomething 
of the figure of lentils or little round beans, ſome of 
them being orbicular, others oval, but all of them a 
little flatted, and in corpulent ſubjects we ſind them ſur- 
rounded with fat. 

Theſe glands are of the number of thoſe that anato- 
miſts call glandulæ conglobate, the ſtructure of which is 
not as yet ſufficiently known. They ſeem to be of a cel- 
lular ſubſtance, ſurrounded by a very fine membrane 
or coat, on which, by the help of microſcopes, we diſ- 
cover an intertexture, of particular filaments, which 
Malpighi believed to be fleſhy fibres. 

The niceſt anatomical injections have not hitherto 
given us any ſatisfaction about theſe particulars : for 
though they be made with all poſſible care, they always 
fill the folliculous texture of theſe glands ; and though 
by means of theſe injections we may diſcover a great 
many veſtels, which were before inviſible, we are not a 
whit the nearer our purpole, becauſe we cannot by this 
method diſtinguith the ſecretory, excretory, and blood- 
veſſels from each other. | 

Beſides the blood-vefſels, which are diſtributed in a 
reticular manner in the meſenteric glands, and beſides 
many nervous filait:ents ſpread through them, we diſ- 
cover an infinite number of ſmall veſſels of another 
kind, running from gland to gland. 

'Thele veſſels are extremely thin and tranſparent, and 
furniſhed on the inſide with numerous valves, which 
appear on the outſide like little ſmall Knots very near 
each other. They go out from each gland by ramifi— 
cations, as by ſo many roots; and having formed 3a 
imall trunk, they are again divided, and enter fome 
neighbouring gland by the fame kind of ramifications 
by which they went out from the former, 
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Lacteal veſſels. Theſe are termed lymphatic veſſels, 


becauſe for the moſt part they contain a very clear, lim- 


pid, though mucilaginous. ſerum, called /ympha by 
anatomiſts, But as they have likewiſe been obſerved 
to be filled with a white milky fluid, called chyle, they 
have been called vaſa chylifera, or vene lattex. They 
have the name of veins, becauſe their valves are diſ- 
poſed as thoſe of the ordinary blood-veins, and becauſe 
the fluid which they contain runs from ſmaller into lar- 
ger tubes: But the particular deſcription of theſe will 
come 1n more properly in a latter part of the work. 


6 11. The Blood-veſſels and Nerves of the Inteſtines. 


Blood-veſſels of the inteſtines. The duodenum has 
commonly a particular artery called duodenalts or inte- 
/tinalts, which comes indifterently from the ſtomachica 
coronaria, pylorica, gaſtrica major, or hepatica. It 
has likewiſe ſeveral diſtin& ramifications from theſe 
trunks, and from the meſenterica ſuperior and ſpleni- 
ca, which ramifications communicate with each other. 

The arteria duodenalis, and the other additionat 
mall arteries, form a vaſcular net-work round the 
muſcular coat of the inteſtine, which ſends out a great 
number of capillaries toward both the outer and in- 
ner ſides, that make the whole inteſtine look of a red 
colour. | 

The veins of the duodenum are ramæ of the ve- 
na portæ, and the diſtribution and denomination there- 
of is pretty much the fame with that of the arte- 


ries; only they communicate more with each other 
than the arteries, and alſo with the great hæmorrhoid- 
- al VEIN, 


The venal ramifications form round the duodenum a 
net-work like that of the arteries ; and the ſame kind 
of vaſcular texture is more or leſs to be found in all the 
other inteſtines. 

The arteries of the jejunum come chiefly from the 

14 me- 
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meſenterica ſuperior, and ſome from the aſcending 
branch of the meſenterica inferior. The veins are for 
the molt part branches of the great meſeraica; and the 
reſt come from the ſplenica and ſmall meſcraica or hæ- 
morrhoidahs interna. 

The principal ſubaltern trnoks of theſe arteries and 
veins accompany each other through the cellular ſub- 
ſtance between the laminæ of the meſentery ; are di- 
{tributed by branches and rami; and form the meſhes, 
lozenges, and arches, mentioned in the deſcription of 
tlie arteries and veins. The laſt of theſe arches and 
lozenges, or thoſe next to the inteſtine, produce two 
ſmall vaſcular planes, which ſeparate from each other 
very diſtinctly, and ſurround the inteſtinal canal in a 
xcticular manner. 

The blood-veſlcls of the ileum come from the fame 
fources with thoſe of the jejunum, as has been ſaid in 
the hiſtory of the arteries and veins ; and it ought to be 
obſerved concerning both theſe veſſels, and thoſe of the 
jejunum, that in their whole courle through the meſen- 
tery, they give ramifications to the glands, laminæ, and 
cellular ſubſtance of the meſentery ; and alfo that there 
is a kind of communication between ſeveral {mall me- 
ſeraic veins, and the capillary rami of the venæ lumba- 
res and ſpermaticæ. 

The arteries of the cæcum and appendicula vermi- 
formis, are ramifications of the laſt branch from the 
convex fide of the meſenterica ſuperior; and they have 
likewiſe ſome ſmall ones from the ſecond and third 

branches, when both are found, The veins of theſe 
two parts are ramifications of the great meſeraica, and 
one of theſe rami is by Riolan termed vena cœcalis. 

The ſtraight portion of the arch of the colon, or that 
which 1s an "immediate continuation of the cæcum, is 
ſupplied with arteries by the ſccond branch that comes 
from the concave ſide of the meſenterica ſuperior, and 
likewiſe a little by the third, when there is a third. 

The ſuperior or middle portion of the arch of wy 
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lon, is furniſhed by the firſt branch from the ſame ſide 
of the meſenterica ſuperior, which by a bifurcation 
communicates on both hands with the other portions of 
the arch of the colon. 

The lett portion of this arch derives its arteries partly 
from the firſt branch of the ſame meſenterica, and partly 
from that of the meſenterica inferior; which two 
branches form the celebrated communication or com- 
mon arch of the two meſentericæ. 

By means of this communication or continuation, in 


caſe one artery ſhould be obſtructed or compreſled, the 


other would furniſh blood to all the branches below the 
place of the obſtruQion. The ſecond branch of the 
meſenterica inferior gives likewiſe {mall arteries to the 
left extremity of the colon. 

The deſcending convolutions of the colon, which re- 
preſent a Roman 8, are ſupplied by the other branches 
of the meſenterica inferior; ; the laſt of which forms the 
hæmorrhoidalis interna. 

The veins of all theſe portions of the colon are 
branches and ramifications of the vera portæ ventralis, 
and principally of the ſubaltern trunks, the meſeraica 
major, and meſeraica minor or hæmorrhoidalis interna. 
The diſtribution of theſe branches and ramifications is 
in ſome meaſure the ſame with that of the arteries, as 
may be ſeen in the deſcription of the vcins. 

The arteries of the rectum are furniſhed by the hæ— 
morrhoidalis interna, the laſt branch of the meſenterica 
inferior, which communicates with the hypogaſtrica, 
and particularly with the hæmorrhoidalis externa, a 
production of one of theſe arteries. 

The veins of the rectum are ramifications of the laſt 
branches of the meſeraica minor or hæmorrhoidalis in- 
terna; and they communicate with the hæmorrhoidales 
externæ, which are rami of one of the hypogaſtricæ. 
They communicate likewiſe with the capillary ramifi- 
cations of the other hypogaſtric veins, whhich go to the 
internal parts of generation of both ſexes, i 
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It is here to be obſerved in general, that there is 2 
ſucceſſive continuation, more or leſs ſimple or multi. 
plied, between all the arteries of the inteſtinal canal, 
and likewiſe between all the veins; and alſo that the 
veins are here thinner and more capacious than the ar- 
teries, in a greater proportion than in the other parts of 
the body. : 

Nerves of the inteſtines. The nerves of the duodenum 
are the middle plexus of the ſemilunar ganglion, and 
ſome filaments of the plexus ſtomachicus and hepati- 
cus. 

The nerves of the jejunum, ileum, and meſenteric 
glands, are the plexus meſentericus ſuperior, the po- 
ſterior meſenteric faſciculi, and the plexus meſentericus 
inferior. 

The nerves of the cæcum are the poſterior meſenteric 
faſciculi or plexus, and the plexus meſentericus infe- 
rior. 

The nerves of the arch of the colon are the ſame faſ. 
ciculi, and the two plexus meſenterici. 

The nerves of the laſt convolutions of the colon are 
the poſterior meſenteric faſciculi, and the plexus me- 
ſentericus inferior and ſub-meſentericus. 

The nerves of the rectum are the plexus meſentericus 
inferior, plexus ſub-meſentericus or hypogaſtricus, and 
the two ganglions of that plexus. | 

The nerves of the anus, and of its muſcles, are the 
ganglions of the plexus fub-meſenterieus, the inferior 
rope of both ſympathetici maximi, and the common 
arch of the extremities of both ropes. 

Before I proceed to the liver, it muſt be remarked, 
that the omentum and appendices adipoſz have ſo near 
a relation to the liver and ſpleen, that it is impoſſible to 
_ deſcribe them without mentioning ſeveral things be- 
longing to theſe two viſcera; and therefore 1 think it 
more proper to give the hiſtory of theſe after that of 
the other two, and even of the pancreas, than to be- 
gin the hiſtory of the parts contained in the cavity 10 

| tac 


Chap. II. OF THE ABDOMEN. 291 


the abdomen by that of the omentum, as is commonly 


done. 
For the ſame reaſon, I ſhall not give the uſes of theſe 


arts till after they have been all explained; and toge- 


ther with theſe uſes, I ſhall ſpeak to thoſe of the inte- 
ſtinal canal, meſentery, vala lactea, meſenteric glands, 
muſcles of the anus, &c. 


6 12. Hepar, and Veſicula Fellis. 


Situation, figure, and diviſion, of the liver. The liver 
is a large and pretty ſolid mals, «of a dark red colour, a 
little inclined to yellow, fituated immediately under the 
arch of the diaphragm, partly in the right hypochon- 
drium, which it fills almoſt entirely, and partly in the 
epigaſtrium, between the appendix enſiformis and ſpina 
Corſi, and terminating commonly in the left hypochon- 
drium, into which it ſometimes runs a conſiderable 
way. 

The figure of the liver is irregular, it being arched 
or convex on the upper part, unequally concave on the 
lower, and very thick on the right and back ſides. To- 
wards the left and anterior ſides, its thickneſs decreaſes 
very much, and terminates there by a kind of edge; 
and it is broader from right to left than from before 
back wards.” 

The liver may be divided into two extremities, one 
great, the other ſmall; two edges, one anterior, and 
one poſterior; two fides, one ſuperior and convex, 
winch is ſmooth, poliſhed, and proportioned to the 
arch of the diaphragm, and one inferior, concave and 
uneven, with ſeveral eminences and depreſſions z of 
which hereafter. 

It may likewiſe be divided into two lateral parts, 
called /obes ; one of which is termed the great or right 
wbe, the other the ſmall or left lobe. Theſe two lobes 
are diſtinguiſhed above by a membranous ligament, 


and 
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and below, very plainly, by a conſiderable ſciſſure, ly. 
ing in the ſame direction with the ſuperior ligament. 

The eminences on the concave fide of the liver he. 
long to the great lobe. The principal emmence is a 
ſort of triangular or pyramidal apophyſis, ſituated back- 
ward near the great ſciſſure which diſtinguiſhes the two 
lobes. 

This triangular eminence is termed /obulus Spigelii, 
or ſimply the ſmall lobe of the liver. One ot its angles 
advances a conſiderable way toward the middle of the 
lower fide of the great lobe, and 1s loſt there. This 
angle I call the ct of the lobulus. Toward the fore. 
ſide there is another eminence leſs prominent, but 
broader; and to this eminence, and the former, the 
ancients gave the general name of portæ. 

The depreſhons on the concave or lower fide of the 
liver, which deſerve our attention, are four in number. 
The firſt is the ſciſſure that ſeparates the two lobes, 
which runs acroſs the concave ſide, from the eminences 
already mentioned, to the anterior edge, where it ter- 
minates by a notch of different depths in different ſub- 
Jets. This is termed the great ſciſſure of the liver; 
and in ſome ſubjeQs part of it is an entire tube. The 
ſecond depreſſion is ſituated tranſverſely between the 
two eminences of the great lobe, and filled by the ſi- 
nus of the vena porte, fo called by the ancients be- 
cauſe it lies between the eminences of the ſame name. 


The third depreſſion is backward between the great lobe 


and lobulus ſpigelii, and the vena cava pafles through 
it. The fourth is a kind of ſulcus between the lobulus 
and ſmall lobe of the liver, which in the fœtus ſerved 
to receive a venal canal loſt in adults, in whom it ap- 
pears only as a kind of ligament. This ſulcus is in 
ſome meaſure a continuation of the great ſciſſure, and 
Joins the vena cava by an acute angle. 

Beſides theſe four depreſſions, there is one on the 
fore-part of the great lobe, in which the veſicula felis 


is lodged ; and it ſometimes runs as far as the 55 
| where 
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where it forms a ſmall notch, We may likewiſe rec- 
kon among theſe depreſſions a ſmall ſuperficial cavity 
in the poſterior and lateral part of the lower fide of the 
of the great lobe, by which it reſts on the right kid- 
ney ; and likewiſe a ſuperficial cavity in the leſe lobe, 
where it runs over the ſtomach. - 
Laſtly, on the poſterior edge of the liver, there is a 
preat ſinus common to both lobes, which gives paſſage 
to the ſpina dorſi and cefophagus, near the place where 
the vena cava deſcends; and we ſometimes meet with 
ſciſſures on both ſides of the liver, which are not ordi- 

nary. 
8 of the liver. The convex fide of the liver 
is commonly connected to the diaphragm by three liga- 
ments, which are only continuations of the membra- 
nous lamina of the peritonzum. One lies near the 
edge of the extremity of each lobe, and one 1n the 
middle; and they are accordingly termed the right, 
middle, and left iigaments. There is a cellular ſub- 
ſtance in the duplicature of each, in which the blood- 
veſſels and lymphatics run, and which ſends off a kind. 
of lamina into the ſubſtance of the liver. | 
The right ligament ſometimes connects the great 
lobe to the cartilages of the falſe ribs; and the left liga- 
ment, or that of the ſmall lobe, is often double, and 
advances toward the middle ligament. This middle 
ligament begins below in the great ſciſſure of the liver, 
near the eminences called pt; and from thence paſ- 
ſes through the anterior notch, and over the convex 
ide of the liver at the union of the two lobes, and is 
fixed obliquely in the diaphragm. | 
It is likewiſe fixed along the upper and inner part of 
the vagina of the right muſculus rectus of the abdomen, 
in ſuch an oblique manner as to be nearer the linea alba 
below than above. } 
| Beſides theſe ligaments, the great lobe of the liver is 
likewiſe connected to the right ala of the tendinous 
portion of the diaphragm, not by a ligament, but by. 
a 
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a broad and immediate adheſion, without the interven- 
tion of the membrane of the peritonzum, which is only 
folded quite round this adheſion, to form the external 
membrane of all the reſt of the body of the liver, 

This broad adheſion 1s commonly, though impro. 
perly, called /igamentum coronarium but in the firſt 
place it is not a ligament, as has been already obſer. 
ved ; and, ſecondly, it 1s not circular, but oval and 
very oblong. 

It is not on the upper part of the convex fide of the 
liver, but along the poſterior part of the great lobe; 
the broad extremity of the adheſion lying nearer the 
notch, and the pointed extremity towards the right hy- 
pochondrium. 

The middle ligament, called improperly /igamentum 
hepatis ſuſpenſorium, contains in its duplicature a thick 
white rope, like a round ligament, which was the um- 
bilical vein in the foetus. Thus the lower part repre- 
ſents a falx; the convex edge of which is ſharp, and 
the other rounded. 

All theſe ligaments ſerve to keep the liver in its pro- 
per ſituation, and to hinder it from inclining too much 
towards either fide : but we muſt not imagine that any 
of them ſerve to ſuſpend it; becauſe it is ſufficiently 
ſupported by the ſtomach and inteſtines, 9 
when they are filled. 

When the ſtomach is empty, or when we faſt longer 
than ordinary, it is a common expreſſion to ſay the ſto- 
mach pinches us. As the liver is not then ſuſtained by 
the ſtomach and inteſtines, it deſcends by its own 
weight, and, chiefly by means of the middle ligament, 
pulls the diaphragm along with it. It is in that place, 
therefore, that we have this uneaſy ſenſation ; and not 
at the ſuperior orifice of the ſtomach, as is commonly 
believed. 

The right or great lobe of the liver, which hes in the 
right hypochondrium, reſts on the right kidney by 4 
mall ſuperficial depreſſion above-mentioned ; * it 
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likewiſe covers a portion of the arch of the colon and 


the pylorus. About two third parts of the ſmall or left 
lobe lie in the middle of the epigaſtrium, and the re- 
maining third part advances over the ſtomach towards 
the left hypochondrium, 

This ſmall lobe is ſituated almoſt horizontally; the 
great lobe is very much inclined, and its thick extre- 
mity runs down almoſt in a perpendicular direction to 
the right kidney on which it lies, in the manner already 
faid. This obſervation is of uſe to diſtinguiſh the dif- 
ferent parts of the liver in wounds and chirurgical ope- 
rations. 

It may likewiſe ſerve to direct us in examining a li- 
ver taken out of the body; the ſituation of which may 
de otherwiſe very eaſily miſtaken, eſpecially that of the 
garts of the concave ſide. The paſſage of the vena ca- 
va, between the body of the great lobe and the lobulus 
Spigelii, may likewiſe ſerve for a rule in placing a de- 


tached liver in its true ſituation, 


Structure of the liver, The liver is compoſed of ſeve- 
ral kinds of veflels ; the ramifications of which are mul- 
tiplied in an aſtoniſhing manner, and form, by the in- 
tertexture of their capillary extremities, an innumer- 
able collection of ſmall pulpy friable corpuſcles, which 
are looked upon to be ſo many organs deſigned to ſe- 
parate from the maſs of blood a particular fluid, termed 
the bile. 5 

The greateſt part of theſe veſſels, from one end to 
the other, is included in a membranous vagina, called 
capſula vene portæ, or capſula Gliſſoni, from an Engliſh 
author who firſt deſcribed it particularly. 

The veſſel which carries the blood to the liver is 
called vena prtæ, for the reaſon already given. In the 
deſcription of the veins, I obſerved that the vena portæ 
might be conſidered as two large veins, the trunks of 
which are joined endwiſe, and ſend out branches and 
ramifications in oppoſite directions to each other; that 
one of theſe veins is ramified in the liver, the other ly- 


ing 
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ing without the liver, and ſending its branches and ra- 
mifications to the viſcera of the abdomen; and, laſtly, 
that the firſt of theſe large veins may be termed vena 
portæ hepatica, tlie other vena portæ ventralts. 

Vena porta hepatica. The particular trunk of the vena 
portæ hepatica is ſituated tranſverſely between the broad 
anterior eminence of the great lobe of the liver and the 
root of the lobulus in a particular ſciſſure, and forms 
what is called the ſinus of the vena portæ. From this 
ſinus five principal branches go out, which are after. 
wards divided into millions of ramifications through 
the whole ſubſtance of the liver. 

At this place the vena portæ lays down the common 
office of a vein, and becomes a kind of artery as it en- 
ters, and is again ramified in the liver. The extre- 
mities of all theſe ramifications of the trunk of the vena 
portz hepatica end in the pulpy friable corpuſcles, which 
ſeem to be thick villous folliculi when examined thro! 
a microſcope in clear water. 

Pori bilarii et ductus hepaticus. It is in theſe folliculi 
that the bile is ſecreted ; and it is immediately collected 
in the ſame number of extremities of another kind of 
veſſels, which unite, by numerous ramifications, into 
one common trunk. Thefe ramifications are termed 
port bilarii, and the trunk ductus hepaticus ; and the 
ramifications of theſe two kinds of veſſels are inveſted 
together by the capſula of the vena portæ. 

Hepatic veins. The blood deprived of this bilious fluid 
is reconveyed to the heart by a great number of venal 
ramifications, which afterwards unite into three princi- 
pal branches, beſides others that are leſs conſiderable, 
that terminate in the vena cava, and are all called by 
the name of vena hepatica. | 
Ihe capillary extremities of the ramifications of the 
vena cava, join thoſe of the vena portæ, and accom- 
pany them through the liver; and yet the great 
branches of both veins interſe& each other in ſeveral 
places. 


1 When 
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When we cut the liver in ſlices, it is eaſy to diſtin- 
guiſh in each fhice the ramifications of the vena cava 
from thoſe of the vena port; the firſt being thinneſt 
and largeſt, and adhering cloſeſt to the ſubſtance of tlie 
jiyer;z; whereas thoſe of the vena portæ, which are in- 
veſted by the cellular capſula, appear to be a little rut- 
fled when empty; becauſe the cellular capſula ſubſides 
when it is cut, but the other veins remain uniformly 
open, their ſides adhering to the ſubſtance of the liver. 

Hepatic artery and nerves. Ihe liver receives from 
the arteria cliaca a particular branch, termed arteric 
hepatuca ; which being very ſmall when compared with 

the bulk of that viſcus, ſeems defigned only for the 
:ourifhment thereof, and not for the ſecretion of the 
bile. The plexus hepaticus, formed by the nervi ſym- 
pathetic! maximi et medii, furniſhes a great number 
of nerves to the ſubſtance of the liver. The ramifica- 
tions of the artery and nervous plexus are included in 
the cellular capſula, together with thoſe of the vena 
portæ and port bilarii. 

The pulſation of this artery has been by ſome ana- 
tomiſts taken for that of the capſula; and by this they 
have endeavoured to explain the arterial function of 
the vena portæ: but they have not conſidered, that the 
blood in this vein does not require to be pumped for- 
ward; becauſe ſo ſwift a motion would have been pre- 
judicial to the ſecretion of the fine oil of the bile, for 
which a flow and almoſt inſenſible motion is neceſſary. 

The liver is covered exteriorly by a particular mem- 
brane or coat, which is a continuation of the perito- 
num. There is likewiſe a membranous or ſilamen- 
tary ſubſtance that runs through this whole viſcus, and 
connects the ramifications and extremities of all its vel- 
iels to each other. This ſubſtance ſeems to be a com- 
plicated production of the capfula of the vena port, 
and of the external membrane of the liver. 

The outer {urface of this coat is very ſmooth, but 
its inner ſurface is uneven, being made up of a great 
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number of thin membranous laminz ; between which 
we obſerve, very diſtinaly, numerous Iymphatic ve. 
ſels, on both the convex and concave ſides of the li- 
ver; but it is more difficult to trace thoſe which accom. 
pany the filamentary ſubſtance through that viſcus, 

I have already obſerved, that the ſubſtance of the 
liver is chichy made up of an infinite number of pulpy 
ſriable corpuſcles; each of which is bounded, and in a 
manner ſurrounded, by a particular expanſion of the 
capſula Gliſſoni; and all theſe expanſions are connected 
by common ſepta, in ſome meature reſembling a bee. 
hive. 

Theſe corpuſcles have ſeveral angles, eſpecially in 
tlie 12ner ſurface of the liver; but near the ſurface they 
are raiſed in the form of ſmall tubercles. Their pulpy 
texture appears like radiated villi, a ſinall void ſpace 
being left in the middle of each. 

It we blow throvgh a pipe into the vena portæ, vena 
cava, arteria hepatica, or trunk of the port bilarii, but 
eſpecially through the two veins, we obſerve the liver 
to ſwell, and the corpuſcles near the ſurface are raiſed, 
and become more ſenſible. If we blow with much 
force, we burſt thele corpuſcles; and the air getting 
between them and the external membrane, raiſes it 
from the ſubſtance of the liver in bliſters, 

Du&tus chalidochis. The ductus hepaticus, or trunk 
of the port bilarii, having run a little way, joins another 
canal, called dudtus cyſticus or veſicularis; becauſe it 
comes from the veſicula fellis, as we ſhall ſee in the 
defcription of that organ. Thefe two united ducts 
form a common trunk, named duds cholidochus ; be- 
cauſe it conveys the bile. This duct having reached 
the incurvation of the duodenum, infinuates itſelf thro 
the coats of that inteſtine, and opens into the cavity 
thereof, not by a round papilla, but by an oblong ori- 
fice rounded at the upper part, and contracted at the 
lower like the ſpout of an ewer, or like a common 
tooth-picker, 

The 
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The edges of this orifice are raiſed, broad, and plai- 
ted, as we may ſee by making this portion of the duo- 
denum ſwim in clear water, At the entry of this ori- 
fice we ſce another ſmall opening diſtin&t from it, which 
is the orifice of the ductus pancreaticus z of which here- 
after. 

Veſicula fellis. The gall- bladder is a kind of ſmall 
bag, ſhaped like a pear; that is, narrow at one end, 
and wide at the other. The wide extremity is termed 
the ſundus or bottom, the narrow extremity the neck, 
2nd the middle portion the HY. About one third of 
the body of the veſicula hes in a depreſlion on the con- 
cave ſide of the liver, from the trunk or ſinus of the 
vena porte, where the neck is ſituated, to the anterior 
edge of the great lobe, a little toward the right fide, 
where the bottom is placed; and in ſome ſubjects it ad- 
vances beyond the edge. 

Therefore when we ſtand, the veſicula fellis lies in a 
plane inclined a little from behind forward. When we 
lie upon the back, it is almolt inverted. When we lie on 
the right ſide the bottoin 18 turned downward, and 
it is turned upward when we lie on the left fide; and 
theſe ſituations vary according to the different degrees 
of each poſture, 

The gall-bladder is compoſed of ſeveral coats ; the 
outermolt ot which is a continuation of that which in- 
velts the liver, and conſequently ol the peritoneum. 

The ſecond coat is faid by ſome to be fleſhy, and 
made up of two ſtrata; one longitudinal, the other 
tranſverſe, “like that of the ſtomach or inteſtines; but 
excepting in ſome very robuſt ſubjects, there are ſcarcely 
any muſcular fibres to be ſeen.” 

A whitiſh ſtratum is looked upon as the third coat of 
the gall-bladder, auſwering to the tunica nervoſa of the 
inteltines. 

The innermoſt, or fourth coat, has on the inſide a 
great number of reticular folds, filled with ſmall lacunz, 
like perforated papillæ, eſpecially near the neck of the 

I 2 veſicula, 
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veſicula, where theſe folds are longitudinal, and after- 
wards form a kind of ſmall pylorus, with plaits of the 
fame nature with thoſe in the great one. Theſe lacunæ 
are looked upon to be glands. 

That fide of the body of the veſicula which lies next 

the liver is connected to that viſcus by a vaſt number 
of filaments, which run a great way into the ſubſtance 
of the liver. Among theſe fibres, in ſome animals,” 
ducts have been obſerved a long time ago. They are 
moſt numcrous near the neck of the veſicula; and 
they are named ductus cyſto- hepatici, or hepatico- ici: 
but no ſuch duQs can be demonſtrated in the human 
body. 
Ihe neck of the veſicula is formed by the contrac- 
tion of the ſmall extremity ; and this neck bending at- 
terwards in a particular manner, produces a narrow ca- 
nal, named dudtus cyſticas. This incurvation repre— 
ſents, in ſome meaſure, the head of a bird, of which 
the cyſtic duct, by the gradual diminution of its dia- 
meter, expreſſes the beak. This cannot be ſeen when 
the liver is extra ſitum; and even in ſitu it is but very 
imperfectly ſeen, when, in order to view the concavc 
fide, the liver is raiſed and thruſt too much againſt the 
diaphragm; for by thus inverting the liver, the curva- 
ture is diſordered, and we lee two in the place of one. 

Jo ſee this curvature in its true natural ſituation, the 
liver is to be raiſed but very little, and the duodenum 
leſt untouched ; then we mult ſtoop and look under th: 
liver, without di ordering any thing. This incurration 
may be of uſe to hinder too precipitate a diſcharge 0: 
the bile contained in the veſicula, which ſome fitu2- 
tions of the body might occaſion. 

The neck of the veſicula is nearly of the ſame ſtruc- 
ture with the other parts. It has on the inſide ſevere! 
reticular rug:e and ſome folds, which appear like frag- 
ments of ralvula conniventes, ſituated very near each 
other, from the neck to the contraction of the cyſtic 
duct. The firſt of theſe folds is pretty broad and large. 


and 
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and almoſt circular; the next is more oblique and 
{maller in ſize, and the reſt diminiſh in the ſame man- 
ner. Taken all together, they form a kind of ſpiral 
light, which may de ſeen through the neck on the 
outſide, where it ſometimes appears like a ſcrew, eſpe- 

cially when the neck is filled with any fluid. This 8 
lervation is owing to M. Heiſter. 

By flitting the neck and duct, we ſee all theſe ſolds 
very diſtinctly, eſpecially when we examine them in 
clear water. When they are viewed in any other man- 
ner, they caſily deceive us, being miſtaken for true 
valves, becauſe of their tranſverſe ſituation. They 
may, however, in ſome meaſure, ſupply the place of 
valves, by hindering the bile from running too faſt 
into the duodenum, and the contents of the duodenum 
from entering this duct. 

The internal ſurface of all theſe biliary ducts, that is, 
ok the ductus hepaticus, cyſticus, and cholidochus, be- 
ing examined through a microſcope in clear water, ap- 
pears to be nearly of the fame ſtructure through their 


— 
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; whole extent. | 
The cyſtic and hepatic ducts do not, in their ordi- 
; aary and natural ſituation, repretent the capital Y of 
5 the Greeks, where they form the ductus cholidochus. 
| After the incurvation of the neck of the velicula, theſe 
R two duds run very near each other, and they appear 
8 to be ſeparated only by raiſing up the liver to view 
s them. The ſame diforder happens in an inverted li- 
= rer extra ſitum; for then the budy of the liver ſub. 
51 des, and is flattened, and thereby ſeparates the ducts; 
5 whereas, in its true ſituation, it is very much incurva- 
5 ted, and the ducts very near cach other, 

5 The ductus cholidochus appears rather to be a conti- 
al auation of the ductus cyſticus than the common trunk 
2 of that and oi the auctus hepaticus: jor 1 have obſer- 
ch rec, that this laſt duct runs for ſome ſpace within the 
le ides of the former, before it opens into the cavity 
e. much in the ſame manner as the ductus cholidochus 
0 93 palles 
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paſſes into the duodenum. I have likewiſe obſerved, 
at the opening of the hepatic into the cyſtic duct, a 
{mall looſe valvular membrane, which may hinder the 
bile from returning out of the ductus cholidochus into 
the hepaticus. 

The bile, which paſſes through the ductus hepaticus 
into the cholidochus, may be called hepatic ; and that 
which is collected in the veſicula fellis, may be termed 
cyſtic. The hepatic bile flows continually through the 
ductus cholidochus into the duodenum ; whereas the 
cyſtic bile flows only by reaſon of plenitude or by com- 
preſſion. 

Remarks on the veſſels, &c. of the liver. The trunk 
of the vena portæ ventralis terminates between the lo- 
bulus and the oppolite part of the great lobe; and 
there joins the trunk oj the vena portæ hepatica in the 
tranſverſe ſinus of the liver, between the right extre- 
mity and the middle of that inus, 

The umbilical ligament, and conſequently the umbi- 
tical vein in the "n= joins the trunk of the vena por- 

tee hepatica toward the leit extremity of the tranſverſe 

ſinus of the liver. The canalis venoſus in man is not 
exactly oppoſite the vena umbilicalis, but a little to the 
right hand; - and therciore theſe three veſlcls he in 
ſuch a direction as to form two oppoſite angles, reſem— 
bling thoſe of the handle of a wheel or of a ſpit. 

In the foetus. therefore, the blood which comes from 
the umbilical vein does not run directly through that 
contained in the vena portz hepatica in the ſinus, and 
trom thence into the canalis venoſus; but is obliged to 
turn from left to right, and ſo to mix with the blood 
in the vena portæ, before it enters that canal which 
opens into the trunk of one of the great hepatic veins 
of the vena cava near the diaybragm- 

The hepatic vena porta gives off commonly five large 
. into the liver, viz. three from its right extre- 

mity into the great lobe, and two from its left extre- 


mity into the Imall lobe; and from the interſtice be- 
tween 
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tween theſe, a ſmall branch goes directly to the middle 


of the convex ſide of the liver. 


The hepatic veins are commonly three large branches 
of the trunk of the vena cava inferior, which go out 
from it by one common opening, eſpecially two of 
them; and then ſeparating, they enter the ſubſtance of 
the liver, interſecting the branches of the hepatic vena 
portæ, and are ramified in all directions in the manner 


already explained. The inferior portion of the open- 


ing of theſe veins into the vena cava, forins a kind of 
ſemilunar valve. 

Below theſe hepatic veins, the vena cava inferior 
ſends off, in its paſſage by the hver, ſeveral other ſmall 
hepatic veins immediately from the trunk, which feem 
to have the ſame relation to the hepatic artery as the 
great veins to the vena port. 

The paſſage of the vena cava is through the right 


portion of the poiterior ſinus of the liver, and conſe- 


quently on the ſide of the great lobe, which is hollowed 
at this place ſufficiently to give paſſage to the vein, of 
which it ſurrounds about three fourths, ſometimes 
more, and ſometimes the whole. 

This paſſage anſwers to the interſtice between the 
lobulus and the reſt of the great lobe; and its direction 
is, in the natural ſtate, from above downward, and a little 
from right to left: but when the liver is viewed extra 
ſitum, and inverted, it appears very oblique; but ſtill 
it ſerves as a guide to beginners, who are very apt to 
be miſtaken in examining an inverted liver, as I have 
already obſerved. ' 

The trunk of the great vena portæ, the hepatic arte- 
ries, the ductus hepaticus, or trunk of the pori bila- 
ri, and the nerves of the plexus hepaticus, form all 
together a large bundle before they enter the liver. The 
trunk of the hepatic vena portæ is in the middle of this 
bundle ; the hepatic arteries lic on the right and left 
des of this trunk, the nerves ſurround it on all 

v4 ſides, 
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| ſides, and they communicate with the plexus meſente. 
| ricus ſuperior. 

Afterwards the firſt branches of che arteries, reryes, 
and port bilari, leave the trunk of the great vein, and 
join in the ſame manner the trunk of the fmu!l or he. 
patic vena portæ, and its ramifications in the. capluly 
Gliſſoni explained above. | 

All theſe branches of the vena portæ, and of the ar- 
teries, nerves, and port bilarii, accompany each other 
by ramifications through the whole ſubſtance of the 
liver, forming every where {mall faſciculi, in the fame 
manner as the large bundles. formed by their trunks. 
Each ramus of the vena portæ, artery, nerve, and po- 
rus bilarius, has a proper vagina, and all the tour have 
a common vagina diſtinguiſhed from the former cellu- 
lar ſepta, which are only continuations of the vaginæ of 
both kinds. 

The convex fide of the common cellular vagina is 
connected quite round to the ſubſtance of the liver by 
numerous filaments which ariſe from it, and which 
form the cellular ſubſtance found between the glandu- 
lar corpuſcles. The concave fide produces the cellular 
jopta above-mentioned. 

In this common vagina, the veſſels, ducts, and nerves, 
are diipoſed in ſuch a manner, as that the rami of the 
cena portæ chicily fill the cavity of it, and is in a late- 
rai ſituation: the arterial ramus and porus bilarius lic 
together on the ſide of the vein, and the nerve is divi- 
ded into ſeveral filaments, which run jn between the 

| veſtels and ducts, and chiefly accompany the artery 
1 and porus bilarius; the vena portæ having by much the 
0 i fewelt. 
1 Ine uſcs of the liver ſhall be explained after the de- 
ſcription of the pancreas, ſpleen, and omentum, all 
thele viſcera having a great relation to the liver. 
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$ 13. Pancreas. 


Figure, diviſion, and ſituation, of the pancreas. The 
ancreas is a long flat gland, of that kind which anato- 
miſts call cong lomerate, ſituated under the ſtomach, be- 
tween the liver and the ſpleen. Its figure reſembles that 
of a dog's tongue; and it is divided into two ſides, one 
ſuperior, the other interior; two edges, one anterior, the 
other polterior ; and two extremities, one large, which 
repreients the baſis of a tongue, and one ſmall and a 
little rounded like the point of a tongue. 

The pancreas is ſituated tranſverſely under the ſto- 
mach, in the duphcature of the poſterior portion of the 
meſocolon. The large extremity is connected to the 
firſt incurvation of the duodenum, and from thence it 
paſtes before the reſt of that inteſtine all the way to its 
laſt incurvation ; ſo that a great part of the duodenum 
lies between the pancreas and the vertebræ of the back. 
The ſmall extremity is fixed to the omentum near the 
ſpleen. 

Strutlure of the pancreas. The pancreas is compoſed 
0! a great number of {oft glandular molecule, com- 
bined in ſuch a manner, as to exhibit the appearance 
of one uniform maſs on the outſide, the ſurface of which 
is rendered uneven, only by numerous ſmall convexi- 
tics, more or lels flatted. When theſe moleculæ are ſe- 
paratcd a little from each other, we ſind, along the 
middle of the breadth of the pancreas, a particular duct, 
in which ſeveral ſmaller ducts terminate laterally on 
cach fide, like ſmall rami in a ſtem. 

This canal, named dudtus pancreaticus or ductus Vir- 
ſungi, from the diſcoverer of it in the human body, is 
very thin, white, and almoſt tranſparent, and the ex- 
tremuy of the trunk opens commonly into the extremi- 
ty of the ductus cholidochus. From thence it dimi- 
jiſhes gradually, and terminates in a point, next the 


| iiren, The ſcall lateral branches arg likewiſe pretty 


large 
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large near the trunk, and very ſmall toward the edges 


of the pancreas, all of them lying in the ſame plane like 
the branches of the common filix or fern. 

The pancreatic duct is ſometimes double in man, one 
lying above the other. It is not always of an cqual 
length, and ſometimes runs in a winding courſe, but 
always in the ſame plane; and 1t is nearer the lower 
than the upper ſide of the pancreas. It pierces the coats 
of the duodenum, and opens into the ductus cholido- 
chus, commonly a little above the prominent point of 
the orifice of that canal; and ſometimes it opens imme. 
diately into the duodenum. 

The ſmall pancreas. In man, I obſerved ſeveral years 
ago, that where the great extremity of the pancreas is 
connected to the curvature of the duodenum, it ſends 
down an elongation, which adheres very cloſely to the 
following portion of the inteſtine; and, upon a careful 
examination, I found a particular pancreatic duct ra— 
milied like the large one, wluch ran toward and inter- 
ſected this great duc. into the extremity of which it 
opened, after having perforated the duodenum. This 
portion | term pancreas minus; and it ſometimes opens 
ſeparately into the duodenum, in which we likewiſe ob- 
ſerve ſeveral ſmail holes round the ductus cholidochus, 
which anſwer to the pancreas. 

Blood. veſſels and nerves of the pancreas. The arteries 
of the pancreas come from the pylorica, duodenalis, 
and chiefly from the ſplenica, which adheres very cloſe- 
ly to the whole lower tide of the pancreas near the po- 
ſterior edge, and it ſends off in its paſſage a great many 
rami named arteriæ pancreatice, which go off from each 
fide, more or leſs tranſverſely. It receives allo ſome 
{mall ramifications from the gaſtrica major, and meſen- 
terica ſuperior. 

The pancreatic veins are rami of the ſplenica, one of 
the principal branches of the vena portæ major or ven- 
tralis. This vena ſplenica runs likewiſe along the lower 


fide of the pancreas near the edge, in a ſhallow on 
| ion 
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ſion formed in the ſubſtance of the gland. Theſe veins 
anſwer to the arteries of the ſame name; and there are 
likewiſe other {mall veins correſponding to the ſmall ar- 
teries, which are productions of the great meſeraica, 
&c. 

The nerves of the pancreas come partly from the 
plexus hepaticus, partly from the plexus ſplenicus, and 
partly from the plexus meſentericus ſuperior, and it 
likewiſe receives ſome from the flat ganglion or plexi- 
form intertexture, mentioned in the deſcription of the 
nerves, by the name of the tranſverſe rope. 

The pancreatic duct is not only double in ſome ſub- 
jets, as has been ſaid, but the collateral branches have 
communications in form of lands in feveral places, 
within the body of the pancreas. The uics of this viſ- 
cus ſhall be explained hereafter. 


$ 14. Lien. 


Situation, diviſuon, and figure of the ſpleen, Tat 
ſpleen is a bluiſh maſs, ſomething inclined to red, and 
of a long; oval figure, being about ſeven or eight fin- 
gers breadth in length, and four or five in breadth. It 
is of a ſoſtiſh ſubſtance, and is ſituated in the left hy- 
pochondrium, between the great extramity of the ſto- 
mach, and the neighbouring falſe ribs, under the edge 
of the diaphragm, and above the left kidney. 

It may be naturally divided into fides, edges, and ex- 
tremities, as I have always done in my ordinary cour- 
ſes, for theſe many years paſt. It has two ſides, one ex- 
ternal and gently convex, and one internal which is 
regularly concavez two extremities, one poſterior 
which 1s pretty large, and one anterior which is ſmaller 
and more depreſſed; two edges, one ſuperior, and one 
interior, on both which there are, in ſome ſubjects, ſe- 
veral inequalities. 

I The inner or concave fide is divided by a OR 
1 
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nal groove or ſciſſure, into two planes or half ſides, one 
upper, the other lower; and, by this groove, the vel. 
ſels and nerves enter in human ſubjects. The ſuperior 
half ſide is broader and more concave than the inferior, 
being proportioned to the convexity of the great ex 'tre- 
mity of theſtomach, The inferior half fide lies'backward 
on the left kidney, and forward on the colon; and 
ſometimes this fide of the ſpleen appears to have two 
ſuperficial cavities, one anſwering to the convexity of 
the ſtomach, the other to that of the colon. The con. 
vex fide of the ſpleen is turned to the lIcit ribs. 

It is connected to the ſtomach by the veſſels called 
vaſa brevia ; to the extremity of the pancreas, by rami- 
fications of the ſplenic artery and vein; and to the 
omentum, by ramifications which the fame artery and 
vein ſend to the ſpleen, and which run in the longitu- 
dinal groove. 

It is connected to the edge of the diaphragm by a 
particular membranous ligament of diiterent breadths 
in difterent ſubjects, fixed in its convex fide, ſometimes 
near the upper edge, and ſometimes near the lower, 
This ligament is ſituated tranſverſely with reſpect to the 
whole body, and longitudinally with reſpect to the 
ſize of the ſpleen. In ſome ſubjects, it is connected by 
other ligaments to the ſtomach and colon; but in l; 
this there are conſiderable varicties. 

The figure of the ſpleen is not always regular, and 
is as various as the ſize. Sometimes it has conſider- 
able ſciſſures both in the ſides and edges, and ſome- 
times it has appendices. I have ſometnnes found a 
kind of ſmall diſtin ſpleens, more or leſs round, and 
connected ſeparately to the omentum, at ſome diſtance 
from the anterior extremity of the ordinary ſpleen. 

Structure of the ſpleen. The ſtructure of the ſpleen is 
not eaſy to be unfolded in man; and it is very diffe- 
rent from that of the ſpleens of brutes, from which 
both public and private demonſtrations are common- 
ly made. 


Its 
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Its coverings adhere to it fo cloſely in man, that it 
is difficult to diſtinguiſh the common from the proper 
coat ; whereas in ſome brutes, ſuch 2s oxen, ſheep, 
&c. nothing is more eaſy; for in fuch animals we find 
two coats ſcparated by a cellular ſubſtance. This cover- 
ing ſeems to be no otherwiſe a continuation of the pe- 
ritonæum than by the. intervention of the omentum and 
meſocolon; and even in man the two coats may be di- 
Ainguiſhed, where the veſlels enter by the longitudinal 
ſciſſure. | | 

In man, the ſubſtance of the ſpleen is almoſt wholl 
vaſcular, that is, compoſed of the ramifications of all 
kinds of veſſels. In oxen, the ſubſtance of the ſpleen 
is chiefly reticular, and in ſheep it is cellular. In oxen 
and ſheep, there are no venal ramifications ; but inſtead 
thereof, only open ſinuſes diſpoſed like branches, except 
a ſmall portion of a venal trunk perforated on all ſides, 
at the extremity of the ſpleen. 

In the human ſpleen, we ſce ſomething like glandu- 
lar corpuſcles, as in thoſe of other animals; and there 
are numerous venal ramifications through its whole ex- 
i tent. Between theſe ramifications we every where ob- 
y ferve an appearance of extravaſated blood, lying in a 
kind of filamentary, tranſparent, and very delicate ſub- 
ſtance expanded through the whole ſpleen. 

n This filamentary ſubſtance having ſurrounded all the 
ramifications, terminates in almoſt imperceptible cells 
which communicate with each other; ſo that, if we 

8 blow through a ſmall hole made in the membranous | 

; covering, the whole ſpleen will immediately be in- | 

© 


flated. 
The ſurface of the ſpleen of oxen and calves is viſibly [ll 
iull of a great number of lymphatic veſſels, which may 
at any time be eaſily demonſtrated ; but in man it is a | 
ery difficult matter either to diſcover or demonſtrate 

tnem, 
Blood. d efels and nerves of the ſpleen. The ſplenic ar- 
tery, which is one of the principal branches of oy cæ- 
jaca, | 
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liaca, runs along the lower ſide of the pancreas, as has 
been already ſaid, and paſſes from thence in a wind. 
ing courſe to the ſpleen. The ſplenic vein, which is 
larger than the artery, is but little inflected in this part 
ot its courſe. | 

This artery and vein having got beyond the extremi. 
ty of the pancreas, ſend out ſeveral rami together, which 
immediately afterwards divaricate in the ſame plane, 
run in the membranous duplicature of the neighbour. 
ing portion of the omentum, and, laſtly, interſect each 
other in their common plane, all the way to the ſciſſure 
of the inner or concave fide of the fpleen. 

'Thele arterial and venal rami enter the ſubſtance 
of the ſpleen together by the ſame ſciſſure; being 
accompanied by the cellular ſubſtance belonging to 
the membranous duplicature of the omentum. We 
may likewiſe obſerve, that at this place the coat ot 
the ſpleen ſends from its concave fide a portion of the 
lamina, which is incurvated in the ſciſſure, and pene- 
trates into the ſubſtance of the ſpleen. 

The nerves of the ſpleen are very numerous, and 
come from the plexus ſplenicus already deſcribed. 
Theſe nerves ſend out, at different diſtances, round 
all the arterial ramifications of the ſubſtance of the 
ſpleen, a great number of filaments in form of an irre- 
gular net-work. 

The arteries, veins, and nerves, having entered the 
ſpleen, are there divided and ſubdivided into a great 
number of ramifications, and accompany each other to 
the very laſt extremities of their diviſions. They are 
contained in a kind of common cellular capſula or vagi- 
na, which firſt ſurrounds all the three, and then ſends 
off particular ſepta between them. This capſula ſeems 
to be formed by a continuation of the cellular ſub- 
ſtance of the omentum, and of that particular lamina 
of the coat of the ſpleen which I mentioned above. 
The capillary extremities of all theſe vaſcular ram!- 

fications, 
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fications, both arterial and venal, end in the filamen- 
tary cells already mentioned. Malpighi conſidered 
them as diſtinct capſule or folliculi, containing the 
ſame number of tall glands, They all communi- 
cate together ; ſo that, wherever we pterce the coat of 
the ſpleen, we may, through that hole, inflate the whole 
viſcus. 

[n oxen and ſheep, there are no venal ramifications, 
as I have ſaid. The vena ſplenica having entered the 
great extremity ot theſe ſpleens, runs firſt of all for 
about half an inch or an inch; and afterwards, inſtead 


of an ordinary vein, we find a canal perforated on all 


ſides. The beginning of this canal has ſtill ſome re- 
mains of the coats of a vein; but the form of it is ſoon 
loſt, and then we find nothing but ſinuſes or ſulci in the 
reticular ſubſtance in oxen, and in the cellular ſubſtance 
in ſheep. 

The ſplenic artery and nerves are there ramified in a 
particular vagina, as in men; and the extremities of 
theſe arterial ramifications ſcem to ſwim or float in the 
cells, and to fill their filamentary ſubſtance with blood. 
At the ends of ſeveral] of theſe capillaries, I have obſer» 
ved ſmall corpuſcles diſpoſed like bunches of grapes ; 
and I have ſeen two ſmall tubes going out from each 
corpuſcle, one long and open, the other ſmall and ſhort, 
which was loſt in the ſides of the ſpleen, 

I imagine that the long tube, the extremity of which 
I-was not able to find, may be the origin of a lympha- 
tic veſſel, eſpecially becauſe theſe veſſels are ſo very nu- 
merous and viſible in an ox's ſpleen, as has been already 
laid, Theſe ſmall corpuſcles may cafily be diſcovered 
in an ox's ſpleen, when boiled by a particular admi- 
niſtration, of which I ſhall ſay more in another place. 
They are indeed much larger before than atter boiling ; 
but they are not ſo ſolid, and ſubſide more eaſily when 
cut. The ſame ſort of corpuſcles may be diſcovered in 
the human ſpleen, but they are fo extremely {mall as not 
to be viſible without a microſcope. _ 
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The uſes of the ſpleen ſhall be explained after the de. 
ſcription of the omentum. 


$ 15. Omentum and Appendices Epiploice. 


Situation, diviſion, and connection of the omentum. The 
omentum is a large, thin, and fine membranous bag, 
ſurrounded on all ſides by numerous portions of lat. 
which accompany and even invelt the ſame number of 
arteries and veins adhering cloſely to each other, 

The greateſt part of it reſembles a kind of flat purſe, 
or a ſportſman's empty pouch; and is ſpread more or 
leſs on all the ſmall inteſtines from the ſtomach to the 
lower part of the regio umbilicalis. Sometimes it goes 
down to the lower part of the hypogaſtrium, and ſome- 
times does not reach beyond the regio epigaſtrica. It is 
commonly plaited or folded in ſeveral places, eſpecially 
between the bands of fat. 

It is divided into a ſuperior and inferior, an ante— 
rior and poſterior, and a right and left portion. The 
ſuperior portion is ina manner divided into two borders, 
one of which is fixed along the great curvature or con- 
vex ſide of the arch of the colon, and the other along 
the great curvature of the ſtomach. The commiſſure 
or union of theſe two borders on the right ſide, is fixed 
to the common ligament or adheſion of the duodenum 
and colon, and to the contiguous parts of theſe two in- 
teſtines. That on the left ſide is fixed to the longitudi- 
nal ſciſſure of the ſpleen, to the extremity of the pancre- 
as, and to the convex fide of the great extremity of the 
ſtomach. It is likewiſe fixed to the membranous liga— 
ment which ſuſtains the ductus cholidochus, and con- 
nects it to the vena portæ ventralis. 

Below theſe adheſions, the other portions, that 23, 
the anterior, poſterior, two lateral and inferior portions, 
which laſt is the bottom of the ſacculus epiploicus, have 
commonly no fixed connections, but he looſe between 


the fore · ſide of the cavity of the abdomen and ar” inte- 
Ines, 
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ſtines. The anterior and poſterior portions are general- 
y called the laminæ of the omentum ; but as that term is 
ordinarily employed to expreſs the duplicature of ſome 
compound membrane, 1t would be more convenient to 
call them folia, ala, or ſome ſuch name. 

Structure of the omentum. The membrane of the 
omentum 1s, through its whole extent, made up of two 
extremely thin laminz joined by a cellular ſubſtance ; 
the quantity of which is very conſiderable along the 
blood-veſſcis, wincn it every where accompanies in 
broad bands proportioned to the branches and ramih- 
cation of theſe veſſels. Theſe cellular bands are more 
or leſs filled with fat, according to the corpulency of 
the ſubject; and for that reaſon J have called them bands 
or portions of fat. 

Little omentum. Beſides this large membranous bag, 
which 1 name the great omentum, there 1s another much 
ſmaller, which dilters from the large one, not only in 
ſize, but alſo in figure, ſituation, and connection; and 
this I name the little omentum. This ſmall bag is fixed 
by its whole circumference, partly to the ſmall curva- 
ture of the ſtomach, and partly to the concave ſide of 
the liver before the ſinus of the vena portæ, ſo as to 
ſurround and contain the prominent portion of the lo- 
bulus. | 

The little omentum is thinner and more tranſparent 
than the other, and its cavity diminiſhes gradually from 
the circumference to the bottom, which in ſome ſub- 
eds terminates in ſeveral ſmall cavities or foſſulæ more 
or leſs pointed. Its ſtructure is pretty much the fame 
with that of the great omentum, it being compoſed of 
two laminæ, with a mixture of the ſame portions of fat, 
which are conſiderably finer than in the other. 

We ſee from this ſituation of the two omenta, - that 
in the ſpace left between the lower fide of the ſto- 
mach and upper fide of the meſocolon, they have a 
very broad communication with each other; ſo that it 
either of them contained in its cavity any fluid, that 
VoI. II. X 2 fluid 
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fuid might readily get between the ſtomach and me. 
locolon, and fo pals into the other bag; eſpecially 
when the ſtomach is empty, and conſequently its ſitua- 
tion eaſily changed. 

Theretore, by means of this interſtice between the 
ſtomach and meſocolon, the two omenta form one ca- 
vity, which opens into the cavity of the abdomen by 
one common orifice, ſituated near the commiſſure on 
the right ſide of the great omentum. This orifice is 
ſemilunar or ſemicircular, and formed by the union of 
two membranous ligaments, whereof one connects the 
beginning of the duodenum and neck of the veſicula 
fellis to the liver; the other connects the contiguous 
portion of the colon to the ſame viſcus, and extends to 
the pancreas. From thence ariſes an incurvated bor- 
der, which ſurrounds the root of the lobulus, lea- 
ving an opening wide enough to admit the end of the 
finger. | 

To difcover this orifice of the omentum, we need 
only raiſe a little the great lobe of the liver, and find 
out the root of the lobulus, and apply to it a large pipe 
wrapped round with cotton, wool, or tow, to hinder 
the regreſs of the air. Then if we blow gradually, the 
air will inflate the ſides of the great omentum, and give 
it the appearance of a large bladder irregularly divided 
into ſeveral lobes or tubercles by the bands of fat, which 
appear in this ſtate like ſo many fræna between the 
lobes. | 

To be ſure of ſucceeding in this experiment, the two 
omenta mult be in their natural ſtate, and they mult be 
handled very gently with the fingers firſt dipped in oil. 
It ſucceeds better in young, lean ſubjects, than in old or 
fat ſubjects. | 

When we touch theſe membranes with dry fingers, 
they ſtick to them ſo eloſely as hardly to be ſeparated 
without being torn, as we ſee by the reticular holes 
which appear in thoſe portions of membranes that 
have been thus handled. In that caſe it is to no 4's 

poſe 
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pole to blow through the natural orifice already men- 
tioned ; and it is owing to theſe ſmall holes that the 
membranes of the omentum have been ſuppoſed to be 
naturally reticular. 

The membranous laminæ of the little omentum are 
continuous partly with the external membrane of the li- 
ver, partly with that of the ſtomach, and a little with 
the membrane that lines the neighbouring portion of 
the diaphragm. "Thoſe of the great omentum are con- 
tinued partly with the ſame coat of the ſtomach, and 
partly with the external] covering of the colon, and con- 
ſequently with the meſocolon ; and they likewiſe com- 
municate with the covering of the ſpleen. 

We may ſatisfy ourſelves concerning theſe continua- 
tions, by making a ſmall hole in one of the laminæ of 
the omentum near the ſtomach, colon, &c. and by 
blowing into that hole, through a pipe well fitted to it; 
for the air will gradually inſinuate itſelf under the com- 
mon coats of theſe viſcera; but if the parts be dry, 
they mult be moiſtened a little, before the experiment 
is made. 
= Appendices epiploice. The fatty appendices of the 

colon and rectum have always appeared to me to be a 
kind of ſmall omenta or appendices epiploice. They are 
ſituated at different diſtances along theſe inteſtines, be- 
ing particular clongations of their common or external 
coat. They are of the fame ſtructure with the great 
omenta; and there is a cellular ſubſtance contained in 
their duplicature, more or leſs filled with fat, accordiag 
as the ſubject is fat or lean. 

Next the inteſline, each of them forms a broad, 
thin baſis; and they terminate by irregular papillæ, 
thicker than their baſes. Theſe baſes are at firſt diſpo- 
ſed longitudinally ; then obliquely ; and laſtly, more or 
leſs tranſverſely, eſpecially near the rectum, and upon 
that inteſtine. | 

Theſe appendices are for the moſt part ſeparated from 
each other ; but ſome of theſe which have longitudinal 

3 Bib baſes 
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baſes communicate together, the veſtiges of theſe com- 
munications being very narrow, and not very promi- 
nent. By blowing through a ſmall hole made in one of 
theſe appendices, it is inflated like a ſmall irregular 
bladder, and the air paſſes under the external coat of 
the colon or rectum. 

Beſides theſe appendices epiploicæ, we obſerve at 
different diſtances along the colon, between the liga- 
mentary band, -which lies hid, and one of the other 
two, that is, on both ſides of the adheſion of the me- 
ſocolon, ſeveral adipoſe ſtrata, which may likewiſe be 


looked upon as appendices of the ſame nature with 


the former, but theſe ſtrata are very ſeldom obſerved 
between the two appatent ligamentary bands of the 
colon. | 

Veſſels of the omentum. The arteries and veins of the 
great omentum are branches of the gaſtricæ, and for 


that reaſon go by the name of gaſtro-epiploice dextre and 


finiſtre, The arteries on the right ſide anſwer to the 
hepatic artery, and thoſe on the left ſide to the ſplenic; 
and both communicate with the arteria ventriculi coro- 
maria, and reſpectively with the arteriæ meſentericæ. 
The gaſtro-epiploic veins anſwer, in the ſame manner 


of &itribution, to the vena portæ. 


Ihe veſſels of the little omentum come chiefly from 


the coronariz ventriculi, and thoſe of the appendices , 


and ſtrata are ramifications from the reticular texture or 
the arteriz and veins of the colon and rectum. 


& 26. Uſes of the Abdyminal Viſcera deſcribed in the thirteen 


Faregaing Paragraphs. 


Tux inteſtines in general finiſh what the ſtomach had 
begun. Ihe alimentary pulp having been ſufficiently 
prepared by the ſuccus galtricus, or lymph of the ſto- 
mach, undergoes a farther change by the inteſtinal 
lymph, bile, and pancreatic juice, by which the milky 
liquor called che is produced, and this liquor render. 
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ed fluid enough to enter the lacteal veſſels through the 
tunica villola of the ſmall inteſtines, while the grofler 
portion of the aliment continues its courſe, and be- 
coming gradually thicker as it advances toward the 
great inteſtines, is there collected by the name of feces. 

The dilatation of the inteſtines is bounded by their 
common coat. The undulating, ſucceſſive, and perio- 
dical contraction of the fleſhy fibres, eſpecially of the 


orbicular fibres of the muſcular coat, expreſſes the in- 


teſtinal lymph, beats it up into an emulſion with the 


alimentary paſte, ſtrains that emulſion through the lac- 


teal veſſels, and propels the reſiduum in the manner al- 
ready ſaid. 

The nervous coat ſerves to ſuſtain the tunica villoſa; 
and, by the-oblique diſpoſition of 1ts fibres, yields to 
the periodical motions of the muſcular coat, without 
compreſſing the chyliferous ducts which paſs through the 
meſhes of this coat in the ſmall inteſtines. The uſes of 
the villous or internal coat are ſufficiently apparent from 
the deſcription given of. it. | 

The length of the ſmall inteſtines gives a great extent 
to what may be called the „rainer of the chyle, and this 


extent is very much enlarged by the numerous folds 
terined vatvule conniventes. By means of this large ex- 


tent, there is a great quantity of chyle ſtrained through 
theſe inteſtines, .and the valves hinder the alimentary 
pulp from paſting through them too faſt, that is, before 
all the milky juice has been expreſſed ; and this may be 
obſerved chicfly in the beginning of the inteſtines, 
where theſe valves are moſt numerous and broadeſt, and 
the aliment moſt fluid. 

The cavity of the great inteſtines ſerves to receive 
the faeces of the aliment, and to contain a conſiderable 
quantity thereof for a certain ſpace of time, without 
any inconvenience, and without being obliged to diſ- 


charge them continually, which would be as great an 


inconvenience as any. Ihe incurvation of the colon, 
us cells, and contraction of its laſt convolutions, contri- 
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bute to this retention of the fæces; but the cæcum 
ſeems to be the firſt organ thereof, becauſe the fœ- 
ces being firſt collected there, are obliged afterwards 
to move in a contrary direction as they aſcend into the 


colon. 


The valve of the colon, which might more properly 
be termed the ſphincter or pylorus of the ileum, hinders 
the feces from returning into the ſmall inteſtines : I 
ſay, the feces or groſs matter, becauſe jt is not cer- 
tain that this valve entirely ſtops that paſſage, or that 
it always hinders any fluid matter forced downward by 
the colon from entering the ileum, even in a natural 
ſtate. 

The glandular lacunæ of the great inteſtines furniſh 
continually a kind of mucilage, which not only detends 
the internal coat from the acrimony of the feces, but 
ſerves alſo to lubricate theſe fæces in proportion to their 
different degrees of ſolidity. 

The appendicula vermiformis is ſo very ſmall in a- 
dults, that its uſe cannot be determined with certainty. 
Perhaps the mucilaginous matter in its cavity, furniſhed 
by the numerous glandular lacunæ of its internal coat, 
which can only be evacuated by plenitude, may, during 
its ſtay there, contract an acrimony, which may velli— 
cate or ſtimulate the caecum, in order to throw its con- 
tents into the colon. 

The inteſtinum rectum is the laſt reſervatory of the 
f:eces. The great thicknels of its muſcular coat, and 
the great number of longitudinal fibres by which this 
thickneſs is chiefly formed, enable it to yield to the 
collected fæces to lo great a degree as to repreſent a 
large bladder or ſt»mach. The muſculi levatores ani 
ſerve to ſuſpend the lower portion of this inteſtine, eſpe- 


cially when full; and it is partly by the contraction of 


theſe muſcles which overcome the ſphincter of the anus, 
that the fæces are diſcharged out ot the body. Theſe 
ſphincters form the third pylorus of the whole alimen- 
tary canal. 


The 
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The meſentery and meſocolon connect the inteſtines, 
in ſuch a manner, as that they cannot be twiſted or run 
into knots, without hindering them from fl:ding and 
yielding to each other according to the different po- 
{tures of the body, or according as they are more or leſs 
empty or full. 

The adhefions of the meſentery form the convolu- 
tions of all the ſmall inteſtines into a large bundle, 
irregularly round, which fills a great part of the cavity 
of the abdomen. from the epigaſtrium downward. 

The meſocolon, by its adheſion to the colon, forms 
a kind of ſeptum tranſverſum, between the ſmall inte- 
{tines and the viſcera contained in the epigaſtrium; and 
this ſeptum ſupports the liver and ſtomach under the 
arch of the diaphragm, juſt as much as it is ſuſtained by 
the inteſtines. This natural ſituation of theſe viſcera 
is molt commonly altered in dead bodies opened after 
the common method, and without the neceſſary pre- 
cautions. | 

The breadth of the meſentery and meſocolon affords 
a large extent to the ramifications of the arteries, veins, 
and nerves, diſtributed through them by innumerable 
communications and anaſtomoſes, by means of which 
any portion of the inteſtines may be ſupplied, though 
the principal branch which leads to it ſhould happen 
to be compreſſed or obſtructed. 

The cellular ſubſtance in the duplicature of the me- 
ſentery and meſocolon, ſerves not only for a ſoft bed to 
all theſe ramifications, but alſo to contain thoſe collec. 
tions of fat, neceſſary for the formation of the bile, as I 
ſhall obſerve hereafter ; and the cellular ſubſtance of 
the meſentery has likewiſe one uſe peculiar to it, 
which is to inveſt the lymphatic glands and lacteal veſ- 
(els, and upon this account it is thicker than that of the 
meſocolon. 

The laQteal veſſels being firſt formed by a copious re- 
ticular texture round the circumference of the inte- 
lines, reſembling the vaſcular net-work of that canal, 
I X 4 and 
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and afterwards uniting every where through the dupli- 
cature of the meſentery, with the arterial ramifications, 
which they likewiſe accompany in many places; it is 
eaſy to conceive that the pulſation of the meſenteric ar. 
teries muſt propel the chyle in the lactcal veſſels from 
the inteſtines to the receptaculum chyli, that motion be- 
ing ſuitable to the direction of their valves. 

The liver 1s the principal organ for the ſecretion of 
the bile. The villi of that immenſe number of glandu- 
Jar cells of which it is compoled, filtrate continually 
from the blood of the vena portz ſmall drops of bile, 
which afterwards, inſinuate themſelves into the pori 

bilarii, and are in part lodged in the veſicula fellis, and 
in part run directly into the duodenum, in the manner 
already explained in deſcribing the biliary ducts. 

The ſpleen, omentum, appendices epiploicæ, adipoſe 
ſtrata of the meſentery, and thoſe of the great inte- 
ſtines, and even of the pancreas, with the whole ſeries 
of glands in the inteſtinal canal, ſeem to contribute to 
the formation of the bile, as ſo many auxiliary, or ra- 
ther preparatory organs; but each of them in a diffe- 
rent way. 

It appears, (1.) That the venal blood that returns 
from all the inteſtinal glands, and from the pancreas, 
has left a great portion of its ſerum. (2.) That the 
blood which returns from the ſpleen has undergone a 
certain change, by its courſe being mechanically re- 
tarded ; and likewiſe that its texture is altered by the 
action of the numerous nerves ſent thither by the plexus 
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ſplenicus. (3.) That the blood which returns from f 

the omenta, appendices epiploicæ, and from the ſtrata c 

nd other collections of fat, is loaded with oil. t 

| Theſe three kinds of venal blood meet in the trunk 

ö of the vena portæ ventralis, where they are mixed to- ! 

| gether; and from thence they enter the tranſverſe ſinus | 
| or trunk of the vena portz hepatica. In this ſinus they 

1 are ſtill more intimately mixed, as in a kind of lake, i 

| and become one uniform maſs of blood; which being 1 


forced 
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forced into the branches of the vena portæ hepatica 
only by the ſupervening blood from the other vena 
portæ, and by the lateral pulſations of the ramifications 
of the hepatic artery, its courſe muſt be very flow, 
The ſecretion of the bile depends partly on this flow 
motion, and partly on theſe external impulſes, as I 
{hall ſhow in another place. f 

The veſicular bile appears to be more exalted than 
that in the hepatic duct; and by meeting in the ductus 
cholidochus, they ſeem to compoſe a third kind of bile, 
which, without the cyſtic or veſicular bile, would per- 
haps be too mild, and too acrid without the hepatic. 
This bile mixes in the duodenum with the pancreatic 
juice, and with that of the inteſtinal glands; and 
from this mixture a fluid reſults, which is proper to ſe- 
parate the chylous matter from the groſs and uſeleſs 


part of the alimentary pulp, as it comes from the ſto- 
mach. 


917. Renes et Ureteres. 


Situation, figure, and diviſion of the kidneys. Tres kid- 
neys are two pretty ſolid glandular bodies, ſituated in 
the poſterior part of the cavity of the abdomen, on 
each ſide of the lumbar vertebræ, between the laſt falſe 
ribs and os ilium. Ihe right kidney lies under the 
great lobe of the liver; and 1s conſequently lower than 
the left, which lies under the ſpleen. 

The figure of the kidneys reſembles that of a large 
bean, their circumference being convex on one ſide, 
and concave on the other. The concave ſide is turned 
to the vertebræ, and the convex fide the oppoſite way. 
Their length anſwers to the diſtance between the laſt 
falſe rib and os ilium ; they are about half as broad a 
long, and half as thick as broad. | 

In each kidney we obſerve a fore and back fide, an 
upper and lower extremity, a great and ſmall curva- 
ſure, and a convexity and concavity. | = | 

C 
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The backſide is broader than the foreſide; and the 
upper extremity is a little broader and more incurvated 
than the lower. The depreſſion in the ſmall curvature 
is oblong and uneven, reſembling a ſinus, ſurrounded 
by ſeveral tubercles; and as it is turned a little toward 
the foreſide, this ſide is ſomething narrower than the 
other. | | 

Blood-veſſels of the kidneys. The deſcending aorta and 
inferior vena cava lie between the kidneys, pretty cloſe 
to the bodies of the vertebrae and to each other; the 
artery being on the left hand, the vein on the right. 
Each of thefe large veſſels ſends out tranſverſely toward 
each ſide commonly one capital branch, which goes to 
the kidney, and enters the ſinus or depreſſion thereof, 
by ſeveral rami ; of which hereafter. 

Theſe veſlels were by the ancients termed the emul- 
gent arteries and veins, but I chooſe rather to call them 
arteriè ven& renales. Sometimes there are more than 
one of each kind, which is ofteneſt found in the arte- 
ries, ſometimes on one fide only, and ſometimes in 
both. | 

The artery and vein are not of an equal length, and 
the difference depends on the ſituation of the aorta and 
vena cava: for the left renal artery is ſhorter than the 
right, becauſe the aorta lies neareſt the left kidney; 
and the left renal vein is longer than the right, becauſe 
the vena cava lies furtheſt from the left kidney. 

Theſe veſſels are likewiſe diſpoſed in ſuch a manner, 
as that the veins lie more anteriorly than the arteries ; 
becauſe the aorta lies cloſe to the ſpina dorſi; whereas 
the vena cava, which perforates the diaphragm at ſome 
diſtance from the vertebræ, does not join them till at- 
ter it has given off the renal veins. 

Nerves of the kidneys. Each artery is ſurrounded by 
a nervous net-work, called plexus renalis ; which tur- 
Aiſhes a great number of filaments to the kidneys, that 
come partly from the ſemilunar ganglions of the two 


great ſympathetic nerves, and partly from the pens 
| 5 
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hepaticus and ſplenicus. This renal plexus ſends like- 
wiſe ſome filaments round the renal veins. 
Coats of the kidneys. The kidneys are ſurrounded by 


a very looſe membranous and cellular covering, called 


membrana adipoſa ; becaule, in fat perſons, the cells of 
this ſubſtance are filled with fat. This was for a lon 
time impertinently taken for a duplicature of the peri- 
tonzum ; the true membranous lamina of which covers 
only the foreſide of the kidneys ; and conſequently they 
lie without the peritonæum, becauſe the portion of that 
membrane that covers them cannot be looked upon as 
an entire coat: ſo that the only common coat they 
have is the cellular ſubſtance, which likewiſe inveſts 
the renal arteries and veins in form of a vagina. 

The proper coat or membrane of the kidneys is 
« ſtrong and denſe, and adheres very cloſely to their 
ſurface ; for it penetrates every where by numerous 
elongations into their ſubſtance, from which it cannot 
be ſeparated without tearing theſe.” 

The external ſurface of this lamina is very ſmooth, 
poliſhed, and gliſtening ; and it renders the whole ſur- 
face of the kidney very even and uniform in adults. In 
children, this convex ſurface is in a manner divided in- 
to ſeveral lobes or tubercles, almoſt as in oxen and 
calves; and in grown perſons we ſometimes obſerve 
the ſame inequalities. 

The blood-veſſels having entered the kidneys, are 
ramified every way; and theſe ramifications ſend out 
other capillary rami, which go all the way to the ſur- 
face, where they appear like irregular ſtars, and fur- 
niſh the proper membrane of the kidneys. Sometimes 
theſe two ramifications penetrate to the membrana adi- 
pola, and communicate there with the arteriz and vena 
adipoſæ. 

The proper membrane having ſurrounded the kid- 
ney all the way to the ſinus, joins the veſſels at that 
place, and accompanies all their ramifications through 
the body of the kidney in forn: of a vagina or * 

an 
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and likewiſe contributes in part to form the pelvis and 
calices or infundibula; of which hereafter. 

We ſometimes obſerve a conſiderable veſſel to go in 
or come out from the convex ſurſace of the kidney; 
but this is not common: and in that caſe there is a 
depreſſion, by which the proper membrane enters, and 
communicates with that portion whick goes in by the 
ſinus. 

The tunica adipoſa, or common coat, which likewiſe 
inveſts the great veſſels to their entry into the kidneys, 
does not ſeem to accompany them any further, but ter- 
minates at the ſinus, in the interſtices between the ra. 
mifications. 

Structure of the kidneys. We may diſtinguiſh three 
kinds of ſubſtances in the kidney; an exterior ſub- 
ſtance, which is thick, granulated, and in a manner 
cortical; a middle ſubſtance, which is medullary and 
radiated, called H riata, ſulcata, or tubularis, becauſe 
at ſeems to be made up of radiated tubes; and an inner 
ſubſtance, which is only a continuation of the ſecond, 
and terminates on the inſide by papillæ; for which 
reaſon I have given it the name of papillaris. 

Theſe three ſubſtances may be ſeen diſtinctly in a 
kidney cut into two equal parts through the great cur- 
vature. The cortical ſubſtance may be obſerved round 
the whole c:rcumference ; and, by the microſcope, we 
perceive it to be of a ſpongy, granulated, and waving 
texture, all its parts adhering together in a radiated 
manner. Its colour is a bright whitiſh grey. 

By fine anatomical injections and inflammations, we 
diſcover an infinity of ſmall capillary veſſels, which run 
in various directions between and round the different 
portions of this ſubſtance ; and, by the help of a micro- 
ſcope, we ſee likewiſe great numbers of ſmall red cor- 
puſcles more or leſs round, and diſpoſed almoſt like 
bunches of currants. Theſe ſmall corpulcles are per- 
haps only the extremities of the cut veſſels, filled either 
with blood or with a coloured injection. 
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The other two ſubſtances, that is, the medullary or 
friated, and the papillary, are really but one and the ſame 
maſs, of a more reddiſh colour; the convex fide of 
which riſes at ſeveral places into narrow tubercles, lod- 
ged in the ſame number of cavities or depreſſions. The 
radiated ſtriæ are afterwards continued to the papillary 
portion; and the papillæ form in ſome meaſure ſo many 
centres of theſe radii, oppoſite to the tubercles. 

The medullary ſubſtance is likewiſe diſtinguiſhed 
from the cortical, by the arterial and venal arches, which 
ſend capillary ramifications on all hands; and its co- 
jour is more or leſs red. 

The papillz, which are only a continuation of the 
medullary ſubſtance, as has been ſaid, are often a little 
paler than that ſubſtance. They are ten or twelve in 
number, very diſtinct from each other, reſembling the 
fame number of cones, with very broad baſes and ob- 
tuſe apices. | 

At the point of each papilla we ſee, even without a 
microſcope, in a ſmall deprefſion, ſeveral very ſmallholes, 
through which little drops may be perceived to run 
when the papillæ are compreſſed. Theſe are little drops 
of urine, which being filtered, partly in the cortical, 
partly in the medullary or tubular ſabſtance, do after- 
wards paſs through the ſubſtance of the papillæ, and 
ae diſcharged by theſe orifices. 

The pelvis of the kidneys. Each papilla lies in a kind 
of membranous calix or infundibulum, which opens in- 
to a common cavity, called the pelvis. This pelvis is 
membranous, being of the ſame ſtructure with the ca- 
lces, of which it is a continuation ; and its cavity in 
man is not uniform, but diſtinguiſhed into three por- 
tions, each of which contains a certain number of in- 
tundibula or calices, together with the papillæ which lie 
therein ; and ſometimes we find two or three papille in 
the ſame infundibulum. | 
At the place where theſe infundibula ſurround the 
baſes of the papillz, they ſend productions into the 
0 me- 
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medullary or radiated ſubſtance of the kidney, which 
accompany the blood-veſſels, and ſerve for capſules 
or vaginæ to all the vaſcular arches, both arterial and 
venal, and to their different ramifications, quite thro? 
the cortical ſubſtance, and as far as the ſurface of the 
kidney. 

Ureters. After the infundibula have contraQted in 
a conical form round the apices of the papillæ, each of 
them forms a ſmall ſhort tube or gullet, which uni- 
ting at different diſtances along the bottom of the fi- 
nus of the kidney, form three large tubes which go 
out from the ſinus, in an oblique direction from above 


downwards, and immediately afterwards unite into one 


trunk. | 

This trunk becomes a very long canal, called the 
ureter. In men, the three tubes ſupply the place of 
what is called the elvis in brutes, and might more pro- 
perly be called the rats or branches of the ureters than 
the pelvis ; which name would agree belt to the trunk, 
as being larger than the reſt of the ureter. The ureters 
are commonly two in number, one for each kidney; but 
ſometimes there are more than two. 

The fituation of the trunk, and of the roots and 
branches of each ureter, with reſpect to the renal artery 
and vein, is inthe following manner : The artery is in 
the upper part of the ſinus, and partly before the vein. 
Ihe vein is about the middle, and between the artery 
and ureter. The ureter is in the lower part, a little 
behind the vein, and it is partly ſurrounded by one 
branch of the artery. | 

This diſpoſition appears plainer near the anterior than 
near the poſterior ſide of the kidney, becauſe this laſt is 
broader than the former; and we likewiſe ſee there the 
three branches of the ureter, of which the uppermoſt is 


the longeſt, and the loweſt, is the ſhorteſt, becauſe of 


their oblique direction downward. 
From this deſcription, we ſee, that in the human kid- 


ney there is no other common or uniform pelvis, but oy 
| f | trun 
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trunk or head of the ureter, and the three great 
branches. To have a true idea of their diſpoſition, we 
muſt imagine that the ureter enters the kidney by the 
lower part of the oblong ſinus ; that it increaſes gradu- 
ally in breadth as it advances ; and that it is divided in- 
to three branches, before it enters the ſubſtance of the 
kidney. 

One of theſe branches may be reckoned a direct con- 
tinuation of the ureter, and it is longer than the reſt, 
being extended from the lower to the upper part of the 
finus; and it may be found without much preparation. 
The other two branches are ſhorter, and cannot be well 
diſcovered without an artificial ſeparation. The angles 
between theſe branches at their baſes, or at the head of 
the ureter, are not pointed as thoſe of other ramifica- 
tions, but formed by a round incurvation, which is ge- 
nerally ſurrounded by fat. 

Theſe firſt branches of the ureters produce other 
ſmall branches at the bottom of the ſinus, which are 
diſpoſed in pairs. Theſe ſmall collateral branches ex- 
tend in breadth, and form the infundibula or calices, 
in which the papillz are lodged ; the great circumfe- 
rence of which produces, in the ſubſtance of rhe kidney, 
the different vaginæ of the vaſcular arches and of their 
ramifications. The internal lamina of the kidney 1s con- 
tinued round theſe vaginæ; and the external lamina is 
expanded round the firſt branches, round the trunk, 
and round all the reſt of the ureter. 

If the trunk of the ureter be ſplit on that fide which 
is next the vertebrae, and this ſection be continued to 
the extremity of the ſuperior branch, we may obſerve 
immediately above the trunk, two holes lying near each 
other, which are the orifices of the ſmall collateral 
branches and gullets of the infundibula. A little 
above theſe holes, there are other two very much like 
them, and ſo on all the way to the extremity of the ſu- 
pertor branch, which terminates likewiſe by theſe gul- 


lets 
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lets of the infundibula ; and in each of theſe gullets we 
may obſerve at leaſt the apex of one papilla. 

A ſection begun on the convex ſurface of the kid. 
ney, and carried from thence to the trunk of the ure. 
ter, diſcovers the extent of the papillz very plainly, and 
- likewiſe the infundibula, their gullets, &c.; but it will 
be difficult to give beginners a juſt idea of the ſtructure 
of theſe parts, without the other ſection. 

The ureters run down obliquely, and with a very 
ſmall degree of inflexion, from the kidneys to the late. 
ral parts of the inner or anterior ſide of the os ſacrum; 
and paſſing between the rectum and bladder they termi- 
nate in the laſt of theſe viſcera, in the manner that ſhall 
be explained hereafter. 

They are compoſed of three proper coats; the ſirſt 
of which, that ſurrounds the reſt, is of a whitiſh colour, 
and of a very compact filamentary texture, being 
ſtretched with difficulty, and appearing like a filamen- 
_y ſubſtance degenerated. The next coat is of a 
reddiſh colour, ſtronger than the firſt, © and is compo- 
ſed of muſcular fibres, although this has been doubted 
by ſome authors.“ 

The innermoſt coat is in ſome meaſure ligamentary, 
and lined by a very fine membrane, which covers a 
very delicate reticular texture of veſſels, and is moiſt- 
ened all over by a mucilaginous liquor. 


Beſides theſe proper coats, the ureters are inveſted |} 


by the cellular ſubſtance of the peritonæum; the mem- 
branous lamina of which covers likewiſe about two 
thirds of their circumference, ſometimes more, ſome- 
times leſs, but never ſurrounds them entirely : ſo that 
when they are examined in their natural fituation, they 
appear like ropes lying behind the peritonæum, and 
jutting out more or leſs toward the cavity of the abdo- 
men, together with that portion of the peritonæum 
which covers them. 

All that has been ſaid about the ſtructure of the ure- 


ters, pelvis, arches, ſtriæ, foſſulæ, and holes at the 
apex 
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apex of the papillæ, appears moſt diſtinctly when theſe 
parts are examined in clear water, as I have already 
often obſerved. ; 


$ 18. Clandule renales, vulgo Capſule atrabilariæ. 


Situation, figure, and fize of the renal glands. Imme- 
diately above each kidney lies a glandular body, called 
by the ancients capſule atrabilarie ; by others, capſule 
renales, renes ſuccenturiati, and glandulæ renales ; and 
they might be properly enough termed glandulæ ſupra 
renales. They are ſituated on the upper extremity of 
each kidney a little obliquely, that is, more toward the 
inner edge and ſinus of the kidney than toward the outer 


convex edge. 


Each gland 1s an oblong body with three ſides, three 
edges, and two points, like an irregular creſcent with 
its great or convex edge ſharp, and the ſmall concave 
edge broad, Its length 1s about two thirds of the 
greateſt breadth of the kidney, and the breadth of its 
middle portion 1s about one-third of its extent between 
the two extremities, ſometimes more, ſometimes leſs, 
Its colour is a dark yellow. 

It has 'one anterior, one poſterior, and one lower 
ide, which laſt may be termed the bars ; and. it has 
one upper, and two lower edges, whereof one 1s ante- 
nor, the other poſterior. The upper edge may be call. 
ed the criſta, and the two lower edges the /abza. One 
of its extremities is internal, or turned inward toward 
the ſinus of the kidney; the other is external, or turn- 
ed outward toward the gibbous part of the kidney. 
The figure of this glandular body may likewiſe be com- 
pared to that af a ſingle cock's-comb, or to the top of 
an helmet. | 

Structure of the renal glands. The ſurface of theſe 
flands is uneven ; the foreſide is the broadeſt, and the 
lower ſide or baſis the narcoweſt. Along the middle 
of the anterior ſide, a ridge runs from the edge of the 

Vol. II. Y inner 


—— — Aoi — AAS — 3 


330 OF THE ABDOMEN. 


Part VI. 


inner extremity a little above the baſis, to the point of 
the other extremity, and divides this ſide into two equal 
parts, like the middle rib of the leaf of a tree, and on 
the lower fide under the baſis, there is a kind of raphe 
or ſuture. 


The blood. veſſels of theſe glands come from the ar. 


teri, and venæ renales, and diaphragmaticæ, and 
likewiſe from the aorta and vena cava, from the arte- 
ria cœliaca, &c. Theſe veſſels are termed the capſular 
arteries and veins ; and as they enter the glands, they 
ſcem to be inveſted by a vagina. They are not always 
derived from the ſame ſources, neither is their number 
the ſame in all ſubjects; and there is commonly a pret- 
ty large vein which runs along the ridge. The nerves 
on each fide are furniſhed by the neighbouring ſemi- 
lunar ganglion, and by the renal plexus which depends 
on it. 

In the inſide of theſe capſulæ, there is a narrow tri- 
angular cavity, the ſurface of which is full of ſhort, 
ſtrong villi of a yellowiſh colour; but in children it is 
reddiſh, and of a dark brown in aged people. The ſides 
of this cavity are connected by a great number of fila- 
ments; and they appear to be wholly glandular, that is, 
to be filled with very fine ſmall folliculous corpulcles. 
Along the top of the gland theſe ſides touch cach other 
immediately. 

In opening this cavity, we find a granulated or folli- 
cular ſubſtance, which fills it almoſt entirely; and the 
blood-veſſels are diſtributed on this ſubſtance, as well 
as on the ſides of the cavity. If the ſection be begun 
at the great extremity of the capſula, and be continued 
through the upper edge; and if the lateral portions be 
aſterwards ſeparated, the glandular body appears like a 


kind of criſta, raiſed from the middle of the bottom of 


the cavity. 
This glandular body or nucleus adheres more cloſely 
to the bottom or baſis of the cavity, than to the two 


ſides, eſpecially near the great extremity ; but yet u 
may 
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may be ſeparated both from the baſis and ſides, be- 
ing connected to them by a great number of ſmall fila- 
ments. It adheres leaſt to the baſis near the ſmall ex- 
tremity. 

The capſular vein, which comes ordinarily from the 
vena renalis, is much larger than the arteries; and it 
communicates with the infide of the capſula much in the 
ſame manner as the vena ſplenica with the cells of the 
ſpleen, for it may be inflated by blowing into any part 
of the capſular cavity, and the air likewiſe paſſes into 
the vena renalis, &c. 

This cavity contains an unctuous viſcid liquor, of a 

yellowiſh red colour, which, with age, changes gra- 
dually into a yellowiſh purple, a dark yellow, and a 
black yellow: ſometimes it is perfectly black; but 
even then, 1t it be ſpread thin on a large ſurface, it ap- 
pears yellow. I have ſometimes found it not only red- 
diſh, but mixed with real blood. 
The uſes of theſe renal glands have not as yet been 
diſcovered ; and all that we know about the liquor con- 
tained in them is, that it has ſomewhat the appearance 
of the bile, They are very large in the fœtus, and di- 
miniſh in adults. Theſe two phænomena deſerve our 
attention. 

They lie ſometimes directly on the top of the kid- 
neys, but I never found them on the gibbous part. 
The gland on the right ſide is partly connected to the 
diaphragm, under and very near the adheſion of the 
great lobe of the liver to that muſcle. That on the left 
ide adheres to the diaphragm below the ſpleen ; and 
both theſe connections are confined to the contiguous 
portions of the inferior muſcle of the diaphragm. They 
ae involved, together with the kidneys, in the mem- 
brana adipoſa, of which a very thin portion inſinuates 
tlelf between the kidneys and glands, and alſo between 
em and the diaphragm; ſo that they adhere to both 
dy the intervention of the cellular ſubſtance, which in 


me ſubjects contains a ſtratum of fat. 
3 Y 2 The 
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The renal ridge already mentioned, ſinks ſo deep in. 
to the foreſide in ſome ſubjects, that the upper part of 
this ſide appears to be ſeparated from the lower ; but 
this is ſeen moſt diſtinctly when the capſula is examin. 
ed in clear water. 

When the capſular vein is opened lengthwiſe with 
the point of a lancet, we diſcover in it a great many ſmall 
holes, many of which are only the orifices of the rami 
of the vein, others are ſimple holes; and it is perhaps 
through theſe: that the air paſſes into the gland, as al. 
ready mentioned. | 

On the outer ſurface of theſe capſulæ we obſerve a 


very thin; diitin& coat, ſeparate from the cellular ſub- | 


{ſtance that ſurrounds them. Sometimes this coat is rai- 
ſed by an uneven ſtratum of fat, which makes it appear 
granulated ; and, for the ſame reaſon, the capſulæ are 
of a pale colour like a corpus adipoſum. 

The liquor contained in them appears ſometimes, in 
the foetus, and in young children, of a bluiſh colour in- 
clined to red. 

To be able to difcover the uſes of theſe capſule, we 
mult not only attend to the two circumſtances already 
mentioned, but alſo to their external conformation, 
which is commonly more regular in the foetus and in 
children, than in adults and old people. We mult like- 
wile conſider the conſiſtence and ſolidity of their ſub- 
ſtance ; which is greater before birth, and in childhood, 
than in an advanced old age; in which they are often 
very flaccid, and very much decayed ; and this per- 


haps may be the reaſon, why the figures given of thele 


glands taken out of their membrana adipoſa, are ſo very 
Irregular and different from what 1 have demonſtrated 
for above 20 years paſt. 


5 19. Veſica Urinaria. 
Situation, fioure, and diviſion of the bladder. The blad- 


der is a kind of membranous and fleſhy * . 
| | Ottle, 
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bottle, capable of dilatation and contraction, ſituated in 


the lower part of the abdomen immediately behind the 
ſymphyſis of the oſſa pubis, and oppoſite to the begin- 
ning of the inteſtinum rectum. The figure of it is nearly 
that of a ſhort oval. It is broader on the fore and back 
ſides, than on the lateral parts; rounder above than be- 
low, when empty; and broader below than above, when 
full. nes 

It is divided into the body, neck, and bottom ; in- 
to an anter1or, poſterior, and two lateral parts. The up- 
per part is termed the fundus, or bottom ; and the neck 
is a portion of the lower part, which is contracted like 


| the gullet of ſome veſſels. 


Structure of the bladder. The bladder is made up of 
ſeveral coats, almoſt like the ſtomach. That part of 
the external coat which covers the upper, poſterior, 
and lateral ſides of the bladder, is the true lamina 
or membrane of the peritonæum; and the reſt of it is 
ſurrounded by a cellular ſubſiance, by me intervention 
of which, the peritonæum is connected to the muſcular 
coat. 

The proper coats are three in number; one muſcular, 
one cellular, and an internal ſmooth one commonly 
called villous coat. The muſcular coat is compoſed of 
leveral ſtrata of fleſhy fibres; the outermoſt of which 
are moſtly longitudinal; the next to theſe are more in- 
clined toward each hand; and the innermoſt, more and 
more oblique, and they become at length almoſt tranſ- 
verſe. All theſe fibres interſect each other in various 
manners; and they are connected together by a fine cel- 
lular ſubſtance, and may be ſeparated by inflating that 
lubltance. 

The cellular coat is nearly of the ſame ſtructure with 
What is called the tunica nervoſa of the ſtomach. 

The internal coat is ſomething grandulated and glan- 
dular; and a mucilaginous ſerum is continually diſchar- 
ged through u, which moiſtens the inner ſurface of the 


dadder, and defends it againſt the acrimony of the 


V2 urine. 
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urine. It appears ſometimes altogether uneven on the 
inner fide, being full of eminences and irregular rugæ 
when ,empty and in its natural ſtate of contraction. 
Theſe inequalities diſappear when the bladder is full, or 
when it is artificially diſtended by air, or by injecting 
any liquid, 

Urachus. At the top of the bladder above the ſym- 
phyſis of the oſſa pubis, we obſerve a ligamentary rope, 
which runs up between the peritonæum and the linea 
alba of the abdomen, all the way to the navel, diminiſh- 
ing gradually in thickneſs as it aſcends. This rope had 
a particular uſe in the foetus, as ſhall be faid in another 
place. It is ſufficient to add here, that it is in part ori. 
ginally a production of the inner coats of the bladder, 
which production is termed urachus. 

Arteria umbilicales. This rope is compoſed likewiſe 
of two other ligamentary elongations, which are the ex- 
tremities of the umbilical arreries. Theſe arteries come 
from the hypogaſtricæ, run up by the ſides of the blad- 
der, and remain hollow and filled with blood, even in 
adults, as high as the middle of the bladder, through 
all which ſpace they likewiſe fend off ramifications. Af. 
terwards they loſe their cavity, and become ligamentary 
as they alcend. At the upper part of the bladder they 
approach each other; and joining the urachus, form that 
rope, which may be termed the ſuperior ligament of the 
bladder. | | 

The external fibres of the muſcular coat are more 
numerous than the internal; and the moſt longitudinal 
anterior fibres form a kind of incurvation round the 
urachus at the top of the bladder, much like that of 
one of the fleſhy portions which ſurround the ſupe- 
rior orifice of the ſtomach and lower extremity of 
the ccſophagus. This incurvation paſſes behind the 
urachus. 

The portion of the peritonæum, which covers the 
poſterior convex fide of the bladder, forms a very pro- 
minent tranſverſe fold, when the bladder is — 
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which diſappears when the bladder is extended. This 
fold ſurrounds the poſterior half of the bladder, and its 
two extremities are elongated toward each ſide; by 
which elongations a kind of lateral ligaments' of the 
body of the bladder are formed, which are more conſi- 
derable in children than in adults. 

The lower part of the bladder, which deſerves the 
name of fundus much better than the upper part, is per- 
forated by three openings, one anterior, and two po- 
ſterior. The anterior opening is formed by an elonga- 
tion of all the proper coats, in form of a gullet, turn- 
ed much in the ſame manner with the inner orifice of 
the roſtrum of the head of an alembic. This elon- 
gation is called the neck of the bladder, the deſcription 
of which belongs to that of the parts of generation in 
men. 

The other two openings in the true fundus of the 
bladder, are formed by the ureters, which in their 
courſe downward, already deſcribed, run behind the 
ſpermatic veſſels, and then behind the lower part of the 
bladder, approaching each other. Each ureter lies be- 
tween the umbilical artery and vas deferens of the ſame 
fide; the artery lying on the outſide of the ureter, and 
the vas deferens on the inſide. 

Afterwards they get between the vaſa deferentia and 
the bladder, crofling theſe canals ; and then, at about 
a finger's breadth from each other, they begin to pierce 
the coats of the bladder. They run alittle way between 
the muſcular and nervous coats, and open into the blad- 
der obliquely, ſomething nearer each other than when 
they firſt entered in coats. 

The orifices of the urcters in the bladner are ſome- 
thing oval and narrower than the cavity of the ure- 
ters immediately above them. The edge of theſe orifi- 
ces is very thin, and ſeems to be formed merely by the 
union of the internal coat of the bladder with that of 
the ureters. 

Blood. veſſels and nerves of the bladder. The — 
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of the bladder are furniſhed by the hy pogaſtricæ or ili. 
acæ internæ, being rami of the arteria ſciatica, epiga. 
ſtrica, and umbilicalis on each fide. The veins come 
from thoſe of the ſame names with the arteries, 

The nerves of the bladder come from the crurales, 
and alſo from the ſympathetici maximi, by means of 
their communication with the curales. It has likewiſe 
ſome nerves from the plexus meſentericus inferior. 

Beſides the ligaments already mentioned, there are 
likewiſe two ſmall ones, by which the anterior part of 
the true fundus of the bladder is connected to the oſſa 
pubis, which ſhall be deſcribed with the neck and 
ſphinctec, aſter the hiſtory of the parts of generation in 
both ſexes; and I refer to the ſame place, all that re- 
lates to the connection of the bladder with the other 
neighbouring parts. 


6 20. The parts of Generation in Males. 


Situation in general, and diviſion of theſe parts. The 
parts of generation in males are of different kinds, ſome 
of them being wholly contained in the abdomen, and 
others lying without it. From this ſituation, they 
might properly enough be divided into external and 
internal parts; and all thoſe belonging to the firſt claſs 
might be deſcribed before thole of the ſecond. 

But as it is ſtil more proper to have a regard to the 
cconomy of theſe parts, according to which, their func- 
tions begin in ſome internal parts, are continued in ſome 

external parts, return again to the internal, and are fi- 
niſhed in the external; I ſhall follow the ſame order in 
deſcribing them, e, this is what 1 conſtantly obſerve 
in my public le&tut 

The firſt of tele four claſſes comprehends the 
ſpermatic veins and arteries; the ſecond, the teſtes, 
epidydimis, and ſcrotum; the third, che vaſa dete- 


rentia, veſiculæ ſeminales, and proſtates ; and 4 
fourt 
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fourth, the corpora cavernoſa, urethra, integuments, 
Kc. | 

I formerly made a fifth claſs out of ſome of theſe 
parts, which I looked upon as accompanying the reſt; 
but I now think 1t better to include them all in the four 
claſles that I have mentioned. 

The ſpermatic veſſels. The ſpermatic arteries go out 
molt commonly from the anterior part of the inferior 
aorta, near each other, and about an inch lower than 
the arteriæ renales. 'Their origin oftentimes varies : 
tor I have obſerved them to arile from the renal artery; 
and ſometimes they go out higher, lower, or more la- 
terally than is common, and each artery has been ſeen 
to ariſe from different places. 

They run down obliquely in the poſterior part of the 
abdomen within the cellular ſubſtance of the perito- 
nzum, paſting inſenſibly from behind, forward; and 
ſo, parting gradually more and more from the aorta, 
they croſs over the forchde of the ureters, and run thro” 
the openings or rings of the abdominal muſcles along 
with the clongations or productions of the cellular por- 
tion of the peritonæum. | 

ihey are ſmall at their origin; and, in their courſe 
downward they give off pretty conſiderable lateral ra- 
miſications, to the membrana adipoſa, peritonæum, and 
al!) the meſentery, where they ſcem to communicate 
with the meſenteric arteries. 

They ſometimes paſs through the areolæ or meſhes 
of the ſpermatic veins ; and before they go out of the 
abdomen, they are divided into very fine rami, which 
run in a more or leſs winding courle, almoſt parallel to 
cach other. 

Afterwards they enter the cellular productions of the 
peritonzum, which ſerve them tor vaginz. They do 


not fluctuate indifferently from one fide to the other 


of theſe vaginæ; but are connected along their inner 
lurface by thin membranous laminæ, which are _ 
wiſe 
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wiſe continuations of the cellular fubſtance of the peri- 
tonzxum. 

The arteries continue the ſame winding courſe with. 
in theſe vaginz, paſſing before the vaſa deterentia, 
which are likewiſe contained in them; and at length 
they terminate by ramifications in the epidydimis and 
teſtes, in the manner that ſhall be afterwards explained. 

The ſpermatic veins accompany the arteries, and 
have nearly the ſame courſe. The right vein ariſes 
commonly from the trunk of the vena cava, in the 
fame manner as the artery from the aorta ; and I have 
ſometimes obſerved it to go out from the union of 
the right renal vein with the vena cava, and ſome— 
times I have ſeen three veins on the right fide go ont 
ſeparately from the trunk of the vena cava. The leſt 
ſpermatic vein ariſes moſt commonly from the vena re- 
nalis ſiniſtra. 

In their courſe downward, they firſt join the arte. 
ries, and, together with them, enter the cellular pro- 
duQions of the peritoneum, to which they are con- 
nected in the ſame manner. From their origin to 
their paſſage through the openings or rings of the 
abdominal muſcles, they fend off ſeveral rami to the 
membrana adipoſa of the kidneys, peritonæum, and 
melentery, where they ſeem to communicate with the 
venz meleraicz, and conſequently with the vena portæ. 

A little below the place where they croſs over the 
ureiers, they ſend out a conſiderable branch, which is 
afterwards divided into two rami, one of which com- 
municates with the vena capſularis, and the other often- 
times with the renalis; and lower down they give out 
the vein, which communicates with the vena meſeraica, 
as already obſerved. 

They differ from the ſpermatic arteries, not only in 
that they are larger, and their coats thinner, but allo 


in being more divided and multiplied as they deſcend 


to the rings of the abdominal muſcles ; and as they gra- 


duaily produce a large faſciculus of ramifications, the 
an- 
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named them didymi or gemini. Their ſize is nearly that 
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ancients gave to them, and to the arteries, the name 
of vaſa pyramidalia. 

Theſe ramifications often communicate with each 
other in this courſe, and form a great number of areo- 
Iz, contortions, and convolutions, fo as to repreſent a 
kind of plexus, which is connected to the cellular va- 
gina of each ſide by very fine laminz ; and the artery 
which accompanies the vein croſſes it in ſeveral places, 
and runs through the areolz in different directions. 
Theſe frequent convolutions gave aiſe to the name of 
vaſa pampiniforma, formerly given to theſe veſlels ; 
and their particular adheſions to each other at ſome 
places, made it believed that there were real anaſtomo- 
ſes between the artery and the vein. 

Leal Lealis, an Italian anatomiſt, not attending to 
the lateral ramifications of the ſpermatic arteries and 
veins, believed himſelf able to eſtabliſh and demonſtrate 
theſe pretended anaſtomoſes. The experiments made 
by him on living animals prove nothing. His way was, 
to make a common ligature on both veflels, a little 
above the teſticle, and another on the trunk of the 
vein, after he had empticd it. Then preſſing the aorta 
to force the blood into the fpermatic artery, the vein 
which he had before emptied was found to be preſently 
filled. | 

From thence he concluded, that the courſe of the 
blood to and from the teſticle being obſtructed by the 
inferior ligature, there muſt be ſome anaſtomoſes be- 
tween the two ligatures, through which the vein was 
ſupplied with blood. But it is very plain, that this ef- 
fect was owing to the lateral ramifications of the ſper- 
matic artery and vein, and not to his pretended anaſto- 
moſes. Thele fine lateral ramifications were well 
known to Euſtachius, but had <fcaped Leal Lealis. 

Teſtes. The teſtes are two glandular bodies, ſituated 
near each other, without the abdomen, below the in- 
terſtice between the groins in an adult. The ancients 


of 
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of a pigeon's egg, and they are of an oval figure, a 
little flatted at each fide, We may conſider in each 
teſticle two extremities, two edges, and two ſides. One 
extremity is ſituated forward and a little upward, the 
other backward and a little downward ; and their ed- 
ges he upward and downward. | 

At the upper edge they have each an appendix, call- 
ed epidydimis, together with which it is involved in ſe- 
veral coverings; and they are both ſuſpended in a 
common covering, called the ſcrotum. 

Each teſticle is a ſpermatic gland formed by a vaſt 
number of fine whitith tubes, folded and twiſted in dit- 
ferent manners, and diſtributed in different faſciculi, 
between membranous ſepta ; the whole being ſurround- 
ed by a ſtrong common covering, named tunica albu- 

nea. | . 

Theſe ſepta are diſpoſed longitudinally, divaricating 
from each other on one fide, and approaching on the 
other. They approach each other along one edge of 
the teſticle, and terminate in a long narrow whitiſh 
body, as in a kind of axis. | | 

From thence they divaricate in a regular manner, 
and are fixed by their oppoſite edges in the inner ſur— 
lace of the tunica albuginea, of which they appear to 
be a continuation. This white body may be termed 
the nucleus of the teſticle. | 

From this deſcription we fee, that all theſe ſepta are 
not of an equal breadth; that the interſtices between 
them are in ſome meaſure triangular ; and that the ex- 
tent of the {mall tubes, which he therein, mult be very 
conſiderable. They have been reckoned to amount to 
many yards, by taking the ſum of all their ſeveral por- 
tions; and they may be eaſily unfolded by a long ma- 
ceration, which deſtroys the delicate ſubſtance by which 
all their folds and convolutions are connected and tied 
down. 

All theſe ſmall canals *are colle&ed into bundles above 
twenty in number, divided by diſtinct cells or n 
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which deſcend from the tunica albuginea, to conduct 
the arteries and veins. In each of theſe cells there is a 
ſeminiferous duct to convey the ſecreted humour from 
the teſticle. The ducts form a net- work, adhering to 
the ſurface of the albuginea, and forming inofulations 
one with another. From the ſaid net, in the upper 
part of the teſticle, aſcend ten or twelve ducts; which 
being contorted together into folds, form as many vaſ- 
cular cones, that are joined together by an intermediate 
cellular ſubſtance ; and, lying incumbent one upon ano- 
ther, there form the epidydimis, which goes round the 
outer and poſterior margin of the teſticle, to which it 
adheres by its thicker head, joined with a good deal of 
cellular ſubſtance: While in its lower, middle, and 
more flender part, it adheres in ſome meaſure, and is 
in part free ; in ſuch a manner that it intercepts a ſort 
of impervious bag betwixt itſelf and the teſticle. The 
vaſcular cones, at the upper part of the epidydimis, by 
degrees uniting, form at length one duct ; which grows 
larger as it deſcends, being largeſt at the bottom of the 
teſticle ; from whence again aſcending along the poſte- 
rior face of the tefticle, in a direction contrary to it- 
ſelf, it by degrees ſpreads open its ſpiral convolutions, 
and comes out much larger, under the name of vas de- 
ſerens.“ 

- £pidydimis. The epidydimus thus formed, may be 
reckoned a production of the teſticle, or a kind of te- 
ſtes acceſſorius ; and it reſembles in ſome meaſure an 
arch ſupported by its centre or frame. It is more con- 
tracted at the middle than at «he extremities, by which 
it is cloſely united to thoſe of the teſticle, 

Between its extremities it does not immediately 
touch the teſticle ; but is only looſely connected to it by 
the duplicature of a very fine and almoſt tranſparent 
membrane, as by a kind of ligament. This membrane 
is the continuation and duplicature of the tunica albu- 
ginea, or proper coat of the teſticle ; which having w_ 
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plied the place of a ligament to the epidydimis, after- 
wards invelts it. 

The epidydimis is flat, a little concave on the under 
ſide or that next the teſticle, irregularly convex on the 
upper ſide or that turned from the teſticle : and theſe 
two ſides are diſtinguiſhed by two angular edges; by 
the innermoſt of which it is connected to the teſticle in 
the manner already ſaid, but the outer edge and flat 
Tide are looſe and free. 

The anterior extremity or head of the epidydimis 
ariſes from the teſticle ; and the poſterior extremity or 
tail, which likewiſe adheres very cloſely to it, is incur- 
vated from behind, forward and a little upward, and 
contracting by degrees forms a'particular canal, termed 
vas deferens ; which ſhall be deſcribed after the ſcro- 
tum. By this deſcription of the extremities and edges 
of the epidydimis, I demonſtrated, many years ago, 
a method to diſcover whether a teſticle, viewed extra 
ſitum, belongs to the right or left fide. 


Scrotum. The ſcrotum is the cutaneous covering of 


the teſtes. Outwardly, it is a bag common to both, 
formed by a continuation of the ſkin of the neighbour- 
ing parts, and commonly very uneven, having a great 
number of rugæ on its outer ſurtace. Interiorly, it is 
fleſhy, and forms a muſcular capſula for each teſticle, 
termed dartos. 

The exterior or cutaneous portion of the ſcrotum is 
nearly of the ſame ſtructure with the ſkin in general, 
of which it is a continuation ; only it is ſomething finer, 
and it is likewiſe plentifully ſtored with ſebaceous glands 
and bulbs of roots of hairs. 

Though it is a common covering for both teſticles, 
it is nevertheleſs diſtinguiſhed into two lateral parts by 
a ſuperficial and uneven prominent line, which appears 
like a kind of ſuture, and from thence has been termed 
raphe. ; 

This line is a continuation of that which divides, in 


the ſame manner, the cutaneous covering of the penis 3 
and 
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and it is continued through the perinæum, which it di- 
vides likewiſe all the way to the anus. It is only ſuper- 
ficial, and does not appear on the inſide of the ſkin. 

The inner ſurface of this cutaneous bag is lined by a 
very thin cellular membrane, through which the bulbs 
and glands appear very diſtinctly when we view its in- 
ſide. The rugæ of the ſcrotum are in the natural ſtate 
commonly a mark of health, and then its ſize is not very 
large. It increaſes in ſize, chiefly according to its 
length; and then the ruge diſappear more or leſs, ac- 
cording to the degrees of the preternatural ſtate or in- 
diſpoſition. | 

'The dartos of the ſcrotum has been looked upon as a 
true cutaneous muſcle ; “ but is chiefly a cellular ſub- 
ſtance condenſed, with a great number of blood- 
veſſels entering into its compoſition, but without fat.” 
This ſubſtance is thin; and by the diſpoſition of its 
fibres, forms a bag with two cavities, or two ſmall bags 
joined laterally to each other, and contained within the 
cutaneous portion. 

The lateral parts of theſe two bags, which are turned 
from each other, are longer than thoſe which are joined 
together; and by this union a ſeptum is formed be- 
tween the teſtes, which may be called mediaſtinum 


ſcroti. 


The raphe or ſuture already mentioned, adheres to 
the edge of this ſeptum, and thereby braces down the 
middle of the cutaneous portion; which from thence 
appears to have in part two cavities ; and this was per- 
haps what gave occaſion to make the French word for 
the ſcrotum to be in the plural number. The other 
edge of the ſeptum adheres to the urethra. 

The “ dartos has a ſtrict connection with the reſt of 
the cellular ſubſtance,” eſpecially at the upper part be- 
low the groin, where its anterior and external lateral 
portions terminate by a kind of tendinous or ligamen- 
tary expanſion, which is ſtrongly united to the internal 
cellular membrane. I have often ſhown this as a 45 
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ticular faſcia lata, which gives inſertion to the portions 
of the dartos juſt mentioned, and as a broad frænum 
which keeps the ſame portions together. 

The aponeurotic or ligamentary expanſion of the dar- 
tos is fixed in the ramus of the os pubis, between the 
muſculus triceps and the origin of the corpus caverno. 
ſum of the ſame ſide, which ſhall be deſcribed here. 
after, all the way to the lower part of the ſymphyſis of 
theſe bones. The internal portion of theſe muſcular 
bags, or that which forms the ſeptum ſcroti, is fixed 
to the urethra by means of a communication between 
the ſame ligamentary expanſion 3 and another, which 
ſhall be explained in its proper place. 

Vaſa deferentia. The vaſa deferentia are two white 

ſolid flatted tubes; one lying on the right ſide, the 
other on the leſt. From the epidydimis, of which they 
are continuations, as has been already faid, each of 
them runs up in the cellular vagina of the ſpermatic vel- 
ſels, as high as the openings in the abdominal muſcles ; 
the blood-veſlcls lying forward, and the vas defcrens 
behind them. 
I his faſciculus thus formed, by the blood-veſlels, vas 
deferens, and their common covering, is termed the 
ſpermatic rope. The covering is ſmoother on the outer 
than on the inner ſide; and for that reaſon it has been 
looked upon as a vagina; the internal ſubſtance of 
which is moſt cellular, and connects all the veſſels to- 
gether, while the external forms a covering to inveſt 
them, 

The vas deferens having reached the membranous 
lamina of the peritonzzum, where that lamina runs over 
the orifice of the vagina, ſeparates from the blood-vel- 
ſels, and runs backward, in form of an arch, in the cel- 
lular ſubſtance of the peritonæum, as far as the neareſt 
ſide of the bladder. 

It paſles afterwards behind the body of the bladder, 
to which it adheres very cloſcly, as alſo to the lamina 


of the peritoneum which covers it, and then continues 


3 its 
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its arched courſe towards the neck of the bladder, where 
both vaſa defercntia meet, and their arches termi— 
nate. 

In this courſe, the vas deferens paſſes behind and 
croſſes the neighbouring umbilical artery; crotles the 
extremity of the ureter of tlie ſame tide, in its paſſage 
between that extremity and the bladder; and having 

ot behind the bladder, it meets the vas deferens of 
the other fide between the inſertions of the ureters, 
and they run down together to the neck of the bladder. 

This canal, which at the origin of the epidydimis is 
pretty large and plaited, becomes immediately after- 
ward ſmaller and ſmoother, and continues in that form 


till it gets behind the bladder, where it begins again to 


be larger and more uneven. 

It ariſes from the angular portion or poſterior extre- 
mity of the epidydimis ; and from thence runs forwards 
in a very oblique courſe, on the poſterior half of the 
epidydimis, where it is a little incurvatcd as it joins 
the back ſide of the ſpermatic veſſels. 

The texture of the ſmooth portion of this canal is 
very ſolid, and in a manner cartilaginous, eſpecially 
near the ſurface of its cavity; which, though very nar- 
row, is {till kept open by means of the lolidity and 
thickneſs of its ſides. 

The cavity of the vas deferens 1s cylindrical, though 
the whole tube is flat, and its external circumference 
oval, as may be ſeen by cutting it tranſverſely; and 
the cavity enlarges as it paſſes behind the bladder. The 
termination of theſe canals mult be referred to the hi- 
ſtory of the urethra. 

Coats of the teſtes. The particular coverings of the 
teſtes are commonly called coats; and they are rec— 
koned to be three in number, the tunica muſculoſa 
named cremaſter, vaginalis, and albuginea. The firſt 
two are common to cach teſticle, and to the ſpermatic 
rope that belongs to it; and the third is peculiar to the 
telticle alone. | 
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The tunica vaginalis is the moſt conſiderable of the 
three, and muſt be deſcribed firſt, in order to conceive 
the ſtructure and connection of the cremaſter, which is 
very improperly called a coat. The albuginea has been 
already deſcribed with the teſtes. 

The tunica vaginalis is a continuation of the vagina 
of the ſpermatic rope, which, as it approaches the te. 
ſticle, is gradually dilated, and forms two capſulz, one 
contained within the other, the external being the 
longeſt and broadeſt at bottom; ſo that there is a void 
ſpace there left between them, in which the teſticle is 
lodged. 

This ſtructure may likewiſe be explained in the fol- 

lowing manner. The vagina having reached as low as 
the teſticle, is divided into two laminæ; the innermoſt 
of which is the bottom of the vagina, and the outer- 
molt is expanded round the teſticle, and gives it a coat, 
called vaginalis, from the Latin word vagina. The 
ancients termed it likewiſe elytroides, from a Greek 
word that ſignifies the ſame thing. 
Ihe inner ſurface of this coat is lined by a fine mem- 
brane, which ſtrengthens the bottom of the vagina, and 
forms a kind of diaphragm; which prevents all com- 
munication between the vagina of the ſpermatic rope 
and the tunica vaginalis of the teſticle. 

Cremaſter. The cremaſter, improperly termed a ca-, 
is a thin muſcle or fleſhy plane, which runs down 
round the vagina of the ſpermatic rope, and terminates 
in the tunica vaginalis of the teſticle. 

It ſurrounds almoſt the whole vagina; and afterward: 
expands itſelf on the upper and external part of the tu- 
nica vaginalis, in which it is inſerted and loſt, 

It ariſes partly from the ligamentum Fallopii, but 
chiclly from the lower edge of the internal oblique mul- 
cle of the abdomen. 

It is covered by a very fine cellular membrane, de- 
tached from the outſide of the aponcuroſis of the obli- 


quus externus, round the opening commonly cw 
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the ring. This membrane is loſt in the cellular ſub- 
{tance of the inſide of the dartos. 

From all this we ſee, that the cremaſter is rather a 
muſcle of the tumica vaginalis than a particular coat. 
Thoſe among the ancients who believed it to be a coat, 
a called it tunica erythroides, from a Greek word which 
4 ſignifies red; but this muſcle is not always red, neither 
is that colour eſſentially neceſſary to a fleſhy ſubſtance. 

Corpora cavernoſa. The corpora cavernola are two li- 
gamentary and very limber tubes, united laterally to 
each other through the greateſt part of their length, 
and ſolid at their two extremities; two of which are con- 
nected together, and rounded like the end of a finger ; 
the other two divaricate, like the branches of the 
Greek r; and, diminiſhing gradually in ſize after the 
divarication, terminate in an oblique point. Theſe 
divaricated and pointed extremities may be called the 
roots, and the round extremities the heads. 

Theſe two bodies are almoſt cylindrical, being round, 
and of an equal diameter from the roots to the heads, 
where they are in ſome meaſure conical. Ihe liga- 
mentary ſubſtance of their ſides is elaſtic, and compo- 
{ed of fine cloſe fibres; which are partly tranſverſe, and 
partiy more or leis oblique. 

The cavity of theſe ligamentary tubes is entirely fill- 
ed by a ſtrong cellular or cavernous ſubſtance, which 
does not ſeem to be a continuation of the ſubſtance of 
the ſides. Theſe cells communicate with each other, 
and are always more or leſs full of blood, reſembling 
pretty much the cellular ſubſtance of the ſpleen, only 
with this difference, that the ſides of the cells are 
thicker in theſe cavernous bodies, and without any ad- 


n 


22 ditional ſubſtance. 
18 By the union of the two corpora cavernoſa, two ex- 
* ternal grooves are formed; one on the upper ſide, the 
Ne. other on the lower. The lower groove is ſomething | 
od broader than the upper; and it is filled through its 
the whole length by 2 third tube, narrower than the cor- 
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pora cavernoſa, called the urethra ; which ſhall be pre- 
ſently deſcribed. 

The roots of the corpora cavernoſa are fixed, each, 
to the edge of the ſmall ramus. of the iſchium and oe 
pubis. They meet at the ſymphyſis of the oſſa pubis, 
where each of them becomes a cylindrical tube, and 
unites with the other in the manner already ſaid. 

The heads or rounded extremities join the baſis of a 
diſtinct body, called the g/ans, which is an expanſion 
of the urethra, and cloſely united to it in the manner 
that ſhall be explained hereafter. 

By the union of the corpora cavernoſa from their 
roots to their round extremities or heads, a particular 
ſeptum is formed by the tranſverſe fibres of both. Be- 
tween the fibres of this ſeptum ſeveral ſmall void ſpaces 
are left, by which the corpora cavernoſa communicate 
with each other; and therefore, by blowing into one 
of them, we preicntly inflate the other. Toward the 
rounded extremities, the ſeptum diminiſhes every way. 

Urethra. The urethra is the third ſpongy tube which 
compoſes the penis; and it adheres to the corpora ca- 
vernoſa, through the whole length of the inferior groove 
tormed by their union. It difters from the other two, 
both as it is narrower, and as it forms a true hollow 
canal. Its ſubſtance is ſpongy or cavernous, except a 
ſmall portion next the bladder; and its inner and outer 
ſurfaces are membranous. 

It is at firſt no more than a membranous canal con- 
tinued from the anterior opening of the bladder, at the 
place called the nec“ of the bladder, which is a name 
that would be more proper for this portion of the 
urethra, 

About a ſinger's breadth and an half from its origin, 
it joins a cavernous ſubſtance like that of the two other 
tubes, only ſmaller, which ſurrounds it through the 


whole extent of the inferior groove of the corpora ca- 


vernoſa. 


But d this ſpongy ſubſtance begins to furrouns 
the 
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the urethra, it forms a diſtinct oblong body, like a 

ear or on:on, which is connected only to the lower 
convex fide of the canal; and afterwards being ſplit on 
each fide, invells it quite round. This body is called 


the bulb of the urethra, being larger than any other 


part of that canal, and divided interiorly by a very fine 
membranous ſeptum into two lateral parts; and there- 
fore, when it is inflated, it appears to be double, or with 
two heads, 

Preſtate. The firſt portion of the urethra, or that 
which is not covered by the cavernous ſubſtance, and 
which from the bladder to the bulb is only a membra- 
nous canal, is ſuſtained by a large ſolid whitiſh maſs, of 
the figure of a cheſnut, and ſituated between the blad- 
der and the bulb of the urethra; its baſis being toward 
the bladder, the apex or point toward the urethra, and 
the ſides lying upward and downward. 

This body is termed the proſtates, from a Greek. 
word that expreſles its ſituation before the veſiculæ ſe- 
minales, and implies a plurality, becauſe it appears to 
be di vided into two lateral lobes by a hollow groove, 
which runs through its upper ſide from the baſis to the 
2pex. Ihe firſt portion of the urethra lies in this 
groove, adhering very clolely to the proſtates which 
/urround it. 

The body of the proſtates lies on the inteſtinum rec— 
tum, and the apex is under the internal labium of the 
cartilaginous arch of the ofla pubis. The inner ſub- 
lance is ſpongy, but very e ; and in each lobe 
here are ſeveral folliculi, which open into the firſt por- 
tion of the urethra, toward the bottom of the groove, 
as we ſhall fee hereafter. The ſmall portion of the ure- 
thra, between the apex of the proſtates and the bulb, 
p<riorates the interofſeous ligament of the oſſa pubis, 


zormerly deſcribed. This portion is very ſhort, its 


length being no more than what 1s ſufficient to pals 
through the hole in the ligament; the backſide of 
which conſequently touches the apex of the proſtates, 
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and its foreſide the bulb of the urethra, This portion 
might be called the neck of the urethra, and that which 
lies between the body of the bladder and the proſtates 
might be called the ec of the bladder. 

Glans. The ſpongy ſubſtance of the urethra having 
reached the extremity of the corpora cavernoſa, forms 
a large head called the g/ans, winch crowns the three 
Ipongy pillars ; with this difference, however, that it 
is a continuation of the ſpongy ſubſtance of the ure. 
thra, and only adheres to the extremity of the corpora 
Cave cnola, without any direct communication. 

It is for this reaton, that if we blow into the ſpongy 
ſubſtance of the urethra, the glans is preſently inflated, 
and no air paſſes into the corpora cavernoſa: but when 
we blow into one of thefe bodies, the air paſſes imme- 
diately into the other, the urethra and glans remaining 
as they were. 

The figure of the glans is that of a rounded cone, a 
little flattencd at the lower part, and with an oblique 
prominent baſis ; the circumference of which is ſome- 
thing greater than that of the corpora cavernoſa. 

The ſpongy ſubſtance of the glans is thick and uni- 
form next the corpora cavernoſa; but next the urethra 
it is perforated by a continuation of that canal, and is 
there no thicker than the urethra before the formation 
of the glans. 

Therefore the canal of the urethra does not lie in 
the middle of the glans ; but continues its direct courſe 
through the lower flat fide of it, all the way to the cx- 
tremity, where it terminates by an oblong orifice, 

All the convex ſurface of the glans is covered by 2 
fine villous ſubſtance, and that again by a fine mem- 
brane, reſembling the red part of the lips. The cir- 
cumference of the baſis of tne glans has a double row 
of ſmall papilla, which may be reckoned ſebaccous 
glands, from which a thick matter is diſcharged. 


Caruncula. We have ſeveral things to take notice of 


12 the cavity of the urethra, At the bottom of the ca. 
vity 
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vity of the firſt portion, or that which lies within the 
proſtates, there is a ſmall oblong oval eminence, pretty 
Jarge on the back part, and terminating forward in a 
point, called caruncula, or verumontanum. The large 
portion of it is commonly periorated by two holes, 
ſometimes only by one, and very ſeldom by three; and 
theſe are the excretory orifices of the veſicula ſemina- 
les; of which hereafter. Lach orifice has a ſmall thin 
membranous border, which may ſerve for valves to the 
excretory ducts of the veſiculæ. 

On each ſide of the large portion of the caruncula, 
there are five or ſix holes ranked in form of a creſcent 
round 1ts lateral parts, which are the orifices of the ex- 
cretory ducts of the proſtates that come from the folli- 
cult already mentioned, and run in an oblique courſe 
to the orifices, in a kind of membranous duplicature. 

Veficule ſeminales. The veſiculæ ſeminales are ſoft 
whitiſh knotted bodies, about three or four fingers 
breadth in length, one in breadth, and about three 
times as broad as thick, fituated obliquely between the 
rectum and lower part of the bladder, in ſuch a man- 
ner, as that their ſuperior extremities are at a diſtance 
from each other, and their lower extremities united be- 
tween thoſe of the vaſa deferentia, of which they imitate 
both the obliquity and the incurvation. 

They are irregularly round on the upper part, and 
their breadth decreaſes gradually from thence. * By the 
union of their lower extremities they form a kind of 
tork, the branches of which are broad, and bent like 
rams horns. Theſe extremities are very narrow, and 
form a ſmall neck, which runs behind the bladder to- 
ward its orifice, and continues its courſe in the groove 
of the proſtates, through the ſubſtance of the conti- 
guous portion of the urethra, till its extremities pierce 
the caruncula in the manner already ſaid. 

Ihe inner ſubſtance of the veſiculæ is plaited, and 
in a manner diſtinguiſhed into ſeveral capſulæ by con- 
torted folds. Their external ſurface is covered by a 
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fine membrane, which ſerves for a border and frænum 
to the folds, and is a true continuation of the cellular 
ſubſtance of the peritonæum. Ihe veſiculæ may eafily 
be unfolded, and all their contortions ſtraightened; 
and by this means they become much longer than in 
their natural ſtate. 

Their inner ſurface is villous and glandular, and 
continually furniſhes a particular fluid, which ex2)ts, 
reſines, and perfeqs the ſrmen, which they receive 
from the vaſa deferentia, and of which they are the re- 
ſervatorics for a certain time. 

The paſſage of the vaſa deferentia into the veſiculæ, 
is very particular. I have already obſerved, that theſe 
canals are incurvated behind the euere and that their 
contracted extremities unite at that place. They unite 
in an angle, and run between the contiguous Extremi- 
tics of the vehculæ; and this union is fo cloſe, that the 
adhering portions leem to form only one middle icp- 
tum, between two ſmall tubes; each of which is form- 
cd, partly by the extremity of one vas deferens, and 
partly by that of the neighbouring veſicula, 

This lateral union of the extremities of the vas de- 
ferens, and veſicula feminalts on cack fide, forms like- 
vie a kind of ſnort ſeptum, which terminates in a cre-- 
cent, like a ſmall femilunar valve; and the extremity 
of the vas deferens is narroner than that of the veſicula. 
By this mechaniim, the fluid contamed in each vas 
deferens has liberty io enter the contiguous veſicula ; 
but that contained in the veiſicula cannot return into 
the other canal. 

If we blow into one of the vaſa deferentia, after ha- 
ving compreſſed the urethra, the air inflates the conti- 
guous 2 lemmalis, and the bladder of urine, 
without paſſing into the veſicula or canal of the other 
ſide, except we blow with too great violence. 
Alterwards tlie two ſmall tubes, formed each by the 
extremities of the vas deferens and veſicula, run in be, 
tween the baſis of the proſtates and canal of the uretbra 
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and perforating the ſides of that canal obliquely, they 
terminate in the caruncula in the manner already faid. 

Lacuna of the urethra. The infide of the canal of the 
urethra is lined by a fine membrane, full of capillary 
blood-veſſels; and its ſurface is perforated by a great 
number of oblong holes, or ſmall lucunz of different 
ſizes, the largeſt lying near the glands. 

Theſe lacunæ or orifices of the excretory ducts of 
the ſame number of ſmall glands, are diſperſed through 
the ſubſtance of the urethra: which duQs run for 
ſome way in the ſpongy ſubſtance along the convex ſide 
of the internal membrane of the urethra, and open 
obliquely from behind forward into the great canal. 
the edges of the lacunz are ſemilunar, or like a creſ- 
cent, becauſe of the obliquity of their opening. 

Anti-proſtate. A little way from the beginning of the 
cellular ſubſtance of the urethra, we meet with two la- 
cunz more conſiderable than the reſt, and their ducts 
are very long. Theſe lacunz and ducts lead to two 
glandular bodies, ſituated on the two convex ſides of 
the ſpongy ſubſtance of the urethra near the bulb. 
Lach of them is about the ſize of a cherry-ſtone ; but 
they are oblong and flat, and covered entirely by the 
muſcles called acceleratores ; of which hereafter. Theſe 
two bodics are commonly called proſtate infertores ; but 
it theit ſituation be carefully examined, they will be 
found to be higher than the true proſtates. "There is a 
third body of the fame kind ſituated more anteriorly. 

Orifice cf the urethra. The cavity of the urethra re- 
ſembles nearly that of a ſmall writing-pen. It is not 
every where round, and towards the glans becomes 
broader and flatter on each ſide, eſpecially in the glans 
= where there is a kind of oval or navicular foſ- 

ula. 

This canal terminates at the extremity of the glans 
by a narrow oblong orifice or fiſſure, which is much 
cls than the reſt of the cavity. The commiſſures of 
ihis ſmall iflure are turned, one toward the ores 
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the other toward the flat ſide of the glans ; and the 1a. 
bia of the fiſſure are its lateral parts; and it ſeems to 
be ſurrounded by fleſhy fibres. 

The common integuments. The integuments which eo- 
ver all theſe parts are three or four in number. The 
firſt is the ſkin with the cuticula ; the ſecond is the 
common cellular membrane, which in this place ſel- 
dom contains any fat; the third is termed nervous; and 
the fourth is a particular cellular membrane, which is 
not always to be found. 

Preputium. The firſt of theſe integuments, the ſkin, 
is a continuation of that of the pubes and ſcrotum ; and 
it adheres to the ſecond all the way to the baſis of the 
gland, where that ſecond integument ends. Ihe reſt 
of the cutaneous integument covers the glans without 
adheſion, and terminates by an opening. This portion 
is named præputium, and along the whole lower or back 
fide, both of the waole integument in general, and of 
the præputium in particular, there runs a fine ſuture, 
whach is a continuation ot the —— of the perinæum 
and ſcrotum. 

The inner ſurface of the præputium 1s lined with a fine 
membrane from the opening all the way behind the ba- 
ſis of the glans, and the ſame membrane is folded from 
behind, forward, round the glans, forming the proper 
integument thereof, and covering very cloſely its whole 
villous ſurface, as far as the orifice of the urethra, where 
it joins the membrane which lines the inſide of that 

canal. 
This proper membrane of the glands, and internal 
membrane of the præputium, form conjointly along 
the flat part of the glans, from its baſis to the orifice 
of the urethra, a membranous auplicature, which like 
a ſeptum or mediaſtinum divides this part into two la- 
teral portions, and limits the motions of the prozpu- 
tium ; for which reaſon it is called ſranum præputii. 

The ſurlace of the internal membrane of the præpu- 


tium dilcharges a fluid which prevents it from adhering 
0 


to the glans, and perhaps ſerves likewiſe to dilute that 
which is collected at the baſis of the glans, from the 
landulæ ſebaceæ, already mentioned. 

The ſecond common integument of theſe parts, is 
nearly the ſame with what is every where found under 
the ſkin, except that it is not filled with fat, and that it 
js more fibrous than cellular, and a little lools. It ac- 
companies the ſkin to the baſis of the glans, as has been 
already obſerved. 

Ligamentum ſilſpenſorium. The third common inte- 
gument, improperly called unica nervo/a, is of a firm, 
claſtic, ligamentary ſubſtance, and its fibres are ſome- 
times of a yellowiſh colour. It inveſts the corpora ca- 
vernoſa and urethra from the glans to the ſymphyſis of 
the oſſa pubis; and at ſome diſtance from theſe bones, 
it forms on the ſuperior groove of the corpora caver- 
noſa a cloſe duplicature ; and by this duplicature, a flat 
broad ligament which runs directly upward, and is in- 
ſerted in the forementioned ſymphyſis, as far as the 
tendinous baſis of the muſculi pyramidales of the ab- 
domen. 

This ligament has been called Iigamentum elaſticum, 
becauſe it yields and recovers itſelt; and ſiſpenſorium, 
becauſe it ſuſpends theſe parts, by means of its inſertion 
in the ſymphyſis. It ſends off a detachment or ala to- 
ward each ſide, one edge of which is fixed between 
the muſculus triceps and the corpus cavernoſum, and 
torms the ligamentary expanſion in which the dartos 1s 
inſerted, as has been already ſaid. It ſeems likewiſe to 
ſend down another elongation directly to the perinæum 
and anus. 

Ihe fourth integument of theſe. parts is the tunica 
cclluloſa of M. Ruyſch, which immediately ſurrounds 
the corpora cavernoſa and urethra, lying between theſe 
and the third integument, from which it ſeems to be 
diſtinguiſhed only by the cloſeneſs and fineneſs of its 

texture; and it is ſometimes hardly perceivable. 

the muſcles, Several muſcles are inſerted in the 

parts 
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parts which we have juſt deſcribed. They may be rec. 
koned to be ſix in number, two for the corpora ca. 
vernoſa, two for the urethra, and two common muſcles 
called tranſverſales. 

The firſt two muſcles are commonly termed erectorec, 
but might be more properly named iſchio-caverngſt. 
The next two are called acceleratores, but the name of 
Bulbo- cavernoſi would better agree to them. It may be 
obſerved, that the names taken from the ſuppoſed uſes 
are very equivocal. 

The muſculi iſchio-cavernoſi lie along the roots of 
the corpora cavernoſa; each of them being fixed by one 
extremity very obliquely, in the internal labium of the 
ramus of the os iſchium, from the tuberoſity upward, 
From thence it accompanics the root of the corpus ca- 
vernoſum, all the way to the ſymphyſis of the oſſa pu- 
bis; and is fixed, by its other extremity, in the corpora 
cavernoſa, near their union; where the fibres of both 
muſcles meet, and are reciprocally expanded over both 
corpora. They lie a little lower and more interiorly 
than the roots of theſe cavernous bodies. 

I have ſhown two other muſculi acceſſory, which! 
looked upon as lateral acceleratores, or as accelera- 
tores acceſſorii; fixed lower and more interiorly in 
the os iſchium than the former, which they accom- 
pany all the way to the corpora cavernoſa, and then 
leaving them they are inſerted chiefly in the ure- 
thra near the bifurcation of the muſcutus bulbo-caver- 
noſus. 

Theſe bulbo- cavernoſi, commonly termed accelera- 
tores, form firſt of all a penniform muſcle, by means of 
a middle tendon, fixed in the lower part of the interoſ- 
ſeous ligament of the oſſa pubis, and to the union of 
the muſculi tranſverſales with the ſphincters of the a- 
nus. From which they paſs in an expanded form over 
the bulb of the urethra, covering that bulb and the 


urethra itſelf, and adbering in ſome meaſure to both, 
as 
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zs high as the origin of the ligamentum ſufpenſo- 
rium, the middle tendon anſwering to the ſeptum of the 
bulb. 

Afterwards the two fleſhy planes ſeparate, and run 
obliquely to the right and left hands, from behind 
forward, and from below upward; ſurrounding the 
corpora cavernoſa, in the outer ſides of which they are 
inſerted. The middle tendon adheres very ſtrongly to 
the lower part of the ſeptum of the bulb, in which, and 
in the urethra itſelf, ſeveral of the fibres of theſe muſcles 
are fixed. 

The muſculi tranſverſi, called alſo tr:angulares, are 
two long, narrow, fleſhy faſcicul!, inſerted, each, by 
one extremity, in the root or beginning of the ramus of 
the os iſchium ; from whence they run tranſverſely a- 
long the edge of the interoſſeous ligament of the offa 
pubis, as far as the apex of the proſtates, where their 
other extremities meet, and form commonly a kind of 
digaſtric muſcle, the middle of which gives inſertion to 
the muſcles of the urethra, and to the cutaneous ſphinc- 
ters of the anus, 

Blod-veſſels. The arteries of theſe parts come chief- 
ly from the iliacæ internæ or hypogaſtricæ, and the reſt 
from the iliacæ externæ or crurales. The principal 
arteries are termed pudice, of which one is external, the 
other internal, | 

The pudica externa ſends a branch to each fide 
which having paſled out of the pelvis by the ſide of the 
os ſacrum, runs on the inſide of the tuberculum iſchit, 
to the roots of the corpora cavernoſa, along the infide 
of the muſculi iſchio- cavernoſi or erectores. It ſends ra- 
mifications to the bulbous head of the urethra and to 
the corpora cavernoſa; and together with the gluteæ, 
with which it communicates in its paſlage, it likewile 
lupplies the ſcrotum. 

The pudica interna having furniſhed the inteſtinum 
rectum, bladder, veſiculæ ſeminales, and proſtates, 
communicates with the hæmorrhoidales, paſles * 
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the arch of the oſſa pubis, and partly enters the corpo- 


ra cavernoſa, and partly runs along their upper ſide, 
ſending off ſmall lateral branches, which ſurround theſe 
bodies, like irregular half arches, and penetrate them 
by numerous ramifications. 

The crural arteries ſend each likewiſe a branch, 
which, running behind the contiguous crural vein, is 
diſtributed to the integuments of the penis, by the name 
of pudica externa, and communicates, by lateral rami. 
fications, with thoſe of the pudica interna. Theſe com- 
munications are not only between the internal and ex. 
ternal pudicæ of the ſame fide, but allo between thoſe of 
both ſides, which reciprocally communicate with each 
other. 

The diſtribution of the veins follows nearly that of 
the arteries'; but they have more ramifications and 
communications, as in other places. The principal 
vein is that which paſſes directly under the ſymphyiis 
of the oſſa pubis between the two arteries, and runs 
along the whole ſuperior groove formed by the union 
of the corpora cavernoſa. It is very large, often double, 
and very ſeldom triple, but the trunks do not ſepa— 
rate while in the groove; and it has a great number ol 
valves. | 
This great middle vein 1s formed by the union of the 
hypogaltric branches, which, after paſling on the two 
inner ſides of the pelvis, meet about the middle of the 
arch of the oſſa pubis. At this place we obferve a venal 
plexus, which covers the upper convex fide of the firit 
portion of the urethra, before it is ſurrounded by the 
ſpongy ſubſtance. | : 

'The ſpermatic veſſels, of which I have already deicr!- 
bed the origin and courſe all the way to where they £9 
out of the abdomen, having reached on each fide ne: 
the teſticle, are divided into two principal faſcicult, on 
of which is larger than the other. The largeſt is the an- 
terior, and is diſtributed through the teſticle, by a pro- 


digious number of very fine capillary ramifications, 
which 


bo 
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which accompany all the convolutions and folds of the 
ſmall canals. 5 

The other faſciculus is poſterior, and is diſtributed to 
the epidydimis in the ſame manner. 

The ſpermatic artery is accompanied by a ramus of 
the epigaſtrie artery, which runs down on the ſide of it 
as far as the teſticle, where they communicate reciprocally 
with each other. There is ſometimes a ſmall ramus of 
the hypogaltric artery, which accompanies the vas defe- 
rens to the epidydimis, and there communicates with the 
arteria ſpermatica. a 

Nerves. The nerves of theſe organs come from the 
lumbares and ſacri; and they communicate with the 
ſympatheticus maximus, and plexus meſenterici, Near 
the arch of the os pubis, they form together, on each 
fide, a particular rope, which paſſes under that arch a- 
long the upper fide of the neighbouring corpus caver- 
noſum, near the artery already mentioned. 

In their paſſage over the corpora cavernoſa, they ſend 
off a great many rami, which ſurround theſe bodies on 
all ſides, between the ſkin and ligamentary integu- 
ment; being ſo diſpoſed, as that the arteries lie be- 
tween them and the middle vein. They muſt be exa- 
mined preſently after the ſkin has been raiſed, becauſe 
when the ramifications are dried by the air, they dif- 
appear. 

There are two nerves which accompany the ſperma- 
tic rope; whereof one comes from the nervi lumbares, 
near the anterior ſpine of the os ilium, which is incur- 
vated in its paſſage out of the abdomen through the 
muſcles, and ſerves to diſtinguiſh the cremaſter; the 
other nerve comes from the plexus renalis. 

There is likewiſe one nerve on each fide z which be- 
ing produced from the union of the ſecond, third, and 


fourth pairs of the nervi ſacri, eſpecially from the third, 


goes out of the abdomen above the ligamentum iſchio- 
acrum, paſles by the inſide of the tuberoſity and ſmall 
branch of the os iſchium, and is diſtributed to the cor- 
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pora cavernoſa, to the muſcles belonging to them, and 
to the neighbouring parts. 


521. The Parts of Generation in Females. 


The parts of generation in females are ſeveral in 
number, ſome of them external and ſome internal; and 
they are all ſubordinate to one principal internal part, call- 
ed the uterus. The other internal parts are the tube Fal. 
lopianz, ovaria, vaſa ſpermatica, ligamenta lata, the 
ropes or bands called ligamenta rotunda, and the canal 
of the uterus. The external parts are the pubes, the 
alz, nymph, clitoris, orifice of the urethra, and ori- 
fice of the canal of the uterus. 

Uterus. The uterus lies between the bladder and the 
inteſtinum rectum. It is a body inwardly hollow, out- 
wardly of a whitiſh colour, of a pretty ſolid ſubltance, 
and, except in time of pregnancy, of the figure of a 
flat flaſk, being in adults about three fingers breadth in 
length, one in thickneſs, and two in breadth at one 
end, and ſcarcely one at the other. This ſize varies, ac- 
cording to the age of the ſubject. 

The broadeſt portion is termed the fundus, and the 
narroweſt the neck. Its ſituation is oblique, the fun- 
dus being turned backward and upward, and the 
neck forward and downward ; the broad ſides lie 
next the rectum and bladder, and the narrow ſides are 
lateral. | 

The cavity of the uterus is flat; and reſembles an 
oblong triangle, the ſhorteſt ſide of which anſwers ex- 
actly to the tundus; and the two longeſt ſides he one 
on the right hand, the other on the left; and they 
are all bent inward, or toward the cavity formed by 
them. 

Of the three angles of this cavity, the two which 


terminate the fundus are perforated each by a narrow 


duct, which with difficulty admits a hog's briſtle. The 


third angle forms a flat duct wider than the gale 
— | whic 
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which perforates the neck of the uterus lengthwiſe, and 
terminates at the extremity of that neck, by a tranſverſe 
opening. 

This opening is termed the internal orifice of the ute- 
rus; and in the natural ſtate is narrower than the duct 
of the colum uteri, ſo that only a ſmall ſtilet can be 
paſſed through it. At the edge of this orifice are ſe- 
veral ſmall holes, anſwering to the ſame number of 
glandular corpuſcles, which diſcharge a viſcid lympha. 

The inner ſurface of the cavity of the uterus, is lined 
by a very fine membrane, which at the fundus or broad 
portion is ſmooth and even, but in the narrow portion 
which leads to the orifice, it is wrinkled in a particular 
manner. 

The portion of this membrane, which covers the bot- 
tom of the cavity, is perforated by a great number of 
tonſiderable holes, through which ſmall drops of blood 
may be obſerved to paſs, when the whole uterus is com- 
preſſed; and ſometimes it appears to have very ſmall 
hairs or villi. Both theſe villi and holes are obſerved to 
be more or leſs tinged with blood, in thoſe women who 
die in the time of their menſes. 

In the narrow part, which anſwers to the colum, each 
fide is divided into two lateral parts by a kind of promi- 
nent longitudinal line, which 1s larger in the upper or 
anterior fide, than in the lower or poſterior. 

On each fide of theſe two longitudinal lines, there are 
lines or rugæ obliquely tranſverſe, and diſpoſed like 
branches, the longitudinal lines repreſenting trunks. 
Between and round theſe rugæ, there are ſinall lacunz, 
through which a mucilaginous fluid is diſcharged that 
cloſes the orifice of the uterus. We obſerve likewiſe 
in the interſtices between the rugæ, ſeveral tranſparent 
globular corpuſcles, which a modern author took for a 
kind of ova. 

Structure of the uterus. The ſubſtance of the body 
of the uterus is ſpongy and compact, with a copious 
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intertexture of veſſels. Its thickneſs is nearly equal and 
uniform in the ſides and edges; but the fundus is thicker 
toward the middle than toward the two angles, where 
the thickncls decreaſes gradually. The edges are like. 
wile much thinner near theſe angles, than near the ex- 


tremity of the neck. 


Tue uterus is covered by a portion of the peritonæ. 
um, which ferves it for a coat, and is the continuation 
of that which covers the bladder and inteſtinum rec- 
tum, running up from the lower and poſterior part of 
the bladder, over the anterior part of the uterus, and 
from thence over the fundus, and down the backſide, 
and afterwards going to the rectum, 

On cach lateral part or edge of the uterus this por. 
tion ot the peritonezum forms a broad duplicature, 
which is extended on each fide, more or leſs directly to 
the neighbouring lateral parts of the pelvis, forming a 
kind of me: abranous ſc ptum, between the anterior and 
poſterior halves of the cavity of the pelvis ; and it is at- 
terwards continued in a looſe manner, with the perito- 
num, on the fides of the pelvis. 

Bruad ligaments of the uterus. Theſe two broad du- 
piicatures have the name of /gamenta lata, and veſper- 
tilionuwn al, the upper edge of each is partly double, 
or folded, forming two {mall diſtinct duplicatures, which 
{ term the p:n7ons of the broad ligaments. The anterior 
pinſon is more raited than the poſterior, and they are 
both very looſe. 

The laming of all theſe duplicatures are connected 
by a cellular iubitance, in the lame manner as the other 
duplicatures of the peritonæum; ; and they contain the 
Fallopian tubes, the ovaria, a part of the ſperma- 
tic vefleis, and of thoſe that go to the body of the ute- 
rus; the ropes called the round ligaments, the Nerves, 
SEA 

Ovaria. The ovaria are two whitiſh oval, flat, ob- 


long bodies, ſituated on the ſides of the fundus uteri, 
to 
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to which they are fixed by a kind of ſhort round li- 
ament, and incloſed, together with it, in the duplica- 
ture of the poſterior pinion of the ligamenta lata. 

They are compoſed of a compact ſpongy ſubſtance, 
and of ſeveral little balls, or tranſparent veſiculæ, which 
are called ova. The ſpongy fubltance ſurrounds each of 
theſe veſ+:ulz very ciofcly, and ſeems likewiſe to tur- 
niſn them with diſtinct ſpongy coverings or calices. 
Thele veſicuhe are to be carefully diſtinguiſhed from 
other preternatural ones, termed hydatides, 

The ligaments of the ovaria lic in the edges of the 
polterior pinions of the I.gamenta lata, much in the 
ſame manner as the umbilical vein, in che anterior or 
umbilical ligament of the liver. They are round ropes 
of a filamentary texture, fixed by one extremity to 
the corner of the fundus uteri, a little above and 
behind the level of that fundus. "They were formerly 
believed to be hollow, and looked upon as vaſa defe- 
rentia. | 

Tube Tallopianæ. The Fallopian tubes are two flac. 
cid, conical, and vermitorm canals, fituated more or 
leſs tranſverſely on each ſide of the uterus, between 
the fundus and the lateral parts ol the pelvis, and in- 
cluded in the anterior duplicatures or pinions of the li- 
gamenta lata. 

Each of them is fixed by its narrow extremities in 
the corner of the fundus uteri, into which it opens, tho” 
by ſo narrow a duct, as hardly to admit a large briſtle, 
From thence their diameter augments by degrees all 
the way to the other extremity, where it is about one- 
third part of an inch. The body of the tubæ goes in 
a winding courle, and their large extremity is bent to- 
ward the ovaria. 

Theſe large extremities are irregularly round, and 
terminate by a narrow orifice, a little plaited and turned 
toward the ovarium, where it preſently expands in form 
of a membranous fringe, full of plaits and inciſures. 
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Theſe fringes are called the broad. ends of the Falla. 


1an tubes. 

The breadth of the fringe is not equal in all parts, 
Its circumference is in a manner oval, and the longeſt 
ſegment of the fringe reaches to, and is fixed in the 
ovarium. The folds are diſpoſed like laminæ on the 
concave fide. 

Theſe tubes are compoſed of fleſhy fibres, where. 
of ſome are longitudinal, and ſome obliquely circu- 
lar, with an intertexture of another very fine ſub- 
ſtance. 

The anterior pinions of the ligamentum latum ſerve 
for a common or external coat to both tube, and allo 
to connect them, in the ſame manner as the meſentery 
connects the inteſtines. From thence the tubz, and 
eſpecially their fringes, come to be looſe, and their di- 
rection to be very imperteQly determined in the greateſt 
part of the figures. 

Their cavity is lined by a ſoft glandular mem- 
brane, which 1s plaited Jongitudinally, almoſt like the 
inner ſurface of the aſpera arteria; and theſe folds are 
ſtronger and broader near the great extremities, than 
any where elſe. Their ſubſtance ſeems to be ſpon- 
gy, and the interſtices between them are moiſtened 
more or lets by a fluid, which is continually diſcharged 
there. 

Blecd-veſſels. The blood-veſſels of theſe parts are of 
different kinds, viz. the hypogaſtric arteries and veins, 
the ramifications of which belong chiefly to the body 
of the uterus ; the ſpermatic veſſels, and the two vai- 
cular ropes, called ligamenta retunda, which might be 
more properly termed the vaſcular ropes of the uterus or 
of the ligamenta lata. 

The hypogaſtric branches are arterial and venal ra- 
mifications, ariſing from the artery and vein of the fame 


name, which having reached the lateral edges of the 


uterus, are diſtributed to all the parts thereof, both in- 
texns. 
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ternal and external, forming a great number of incur- 
vations and particular intertextures, | 

The arteries of one fide communicate both upon the 
uterus, and through its whole ſubſtance, with thoſe of 
the other ſide, and the arterial ramifications of each 
fide form numerous anaſtomoſes with each other. The 
veins communicate together on each ſide in the ſame 
manner; and all theſe blood-veflels communicate like- 
wiſe with the ſpermatic veſſels, with the vaſcular 
ropes of the ligamenta lata, and with the hæmorrhoi- 
dales. 

Theſe frequent anaſtomoſes may be demonſtrated by 
injecting or blowing into the hypogaſtric veſſels, ha- 
ving firſt made proper ligatures to prevent the liquor or 
air from running into other parts. The extremities of 
theſe arteries terminate and open into the cavity of the 
uterus, as has been already ſaid; and there is this pe- 
culiar to the veins, that they communicate with the hæ- 
morrhoidales, and conlequently with the vena portæ. 

The ſpermatic veſſels have nearly the ſame origin in 
females as in males, and likewiſe the ſame courſe and 
intertextures; but they never paſs out of the abdomen, 
being wholly diſtributed to the ovaria and tubes; and 
they communicate with the hypogaſtrics, and with the 
valcular ropes of the- ligamenta lata. The veins are 
very large in proportion to the arteries; and theſe veſ- 
ſels ſend out lateral ramifications, which ſcem to com- 
municate with the meſaraicæ and vena portæ. 

The vaſcular ropes, commonly called the round liga- 
ments, are two long ſmall faſciculi of arteries and veins, 
interwoven and connected together by a fine cellular 
ſubſtance; and they run in the great duplicature of the 
hgamenta lata, from each corner of the fundus uteri, 
, far as the annular openings of the abdominal muſ- 
cles. 

In this courſe, each rope thruſts outward or raiſes 
the anterior lamina of the duplicature, which conſe- 
quently gives a Kind of coat to theſe vaſcular ſaſciculi, 
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and makes them appear like diſtinct ropes connected to 
this foreſide of the duplicatures. 

They ſeem to ariſe from the communication between 
the vaſa ſpermatica and hypogaſtrica, and might be rec. 
koned a particular continuation of the ſpermatic veſſ-ls, 
The diſpoſition of their adheſions to the angles of the 
tundus uteri, with reſpect to that of the tubes and liga- 
ments of the ovaria, which he all near each other, is 
this: The tubes he higheſt, the ligaments of the ovaria 
molt backward, and the vaſcular ropes forward, and a 
little lower than the ligaments of the ovaria. | 

Afterwards they run in a courſe, nearly reſembling 
that of the ſpermatic veſlcls in males, paſs out of the 
abdomen, through the openings of the abdominal mul. 
cles, and are loſt in the fat of the upper and middle 
parts of the groins. It may be conjecture, that theſe 
veſſels furniſh the lacunæ; of which hereafter. As they 
pals out of the abdomen, they are accompanied by a 
production of the cellular portion o the peritone eum, as 
the ſpermatic rope in men, and by a faſciculus of flethy 
fibres, repreſenting a kind of cremaſter. 

Nerves, lymphatics, &c. Beſides all the veſſels hi— 
therto mentioned, we obſerve nerves and phate 
to which we may add the lactiferous ducts that are fecn 
in an advanced pregnancy. The nerves come trom the 
lumbares, lacri, and [ympathetici maximi, in the fame 
manner as in males. The lymphatic vellels run chief 
in the coats continued from the peritonzum. I ſhall in 
another place explain the lactiſerous ducts, and allo the 
particular fibres which ſeem to be ii terwoven in the ſub- 
ſtance of the uterus in a pregnant woman, the inncr— 
moſt of which being diſpoſed in a vortical or turbina- 


ted manner, gave o-cation to M. Ruyſch to deicribe 


them particularly by the name of muſerlus uteri 07610 
laris. 

Pubis. The pubis is that broad emin-nce at the lower 
part of the hypogaſtricum, between the two inguina, on 


which the hairs grow at a certain age, called in Latin 
by 
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by the ſame name, and almoſt of the ſame kind with 

thoſe found under the axillze. This eminence is owing 

to a particular thickneſs of the membrana adipoſa which 

covers the forepart of the oſſa pubis, and ſome ſmall 
rtions of the neighbouring muſcles, 

Sinus and ale. Ihe longitudinal cavity which reaches 
from the middle and lower part of the pubes, within an 
inch of the anus, was by the ancients termed nus, and 
they called the lateral parts of the cavity ae, which is 
a more proper name than that of /abia, commonly gi- 
ven to them, The places where the alz are joined 
above and below, are termed commiſſures ; and may 
likewiſe be called the extremities or angles of the ſinus. 

The alz are more prominent. and thicker above than 
below, and lie nearer each other below than above. 
They are chieily compoſed of the ſkin, cellular ſub- 
ſtance, and fat. The exterior ſkin is a continuation of 
that of the pubes and inguina. It 1s more or leſs even, 
and furniſhed with a great number of glandular corpuſ- 
cles, from which a whitiſh ceruminous matter may be 
expreſſed; and after a certain age it is likewiſe covered 
in the ſame manner with the pubes. 

The inner fide of the alæ is ſomething like the red 
portion of the lips of the mouth; and it is diſtinguiſhed 
every where from the external fide by a kind of line, 
in the ſame manner as the red portion of the lips from 
the reſt of the ſkin; being likewiſe thinner and ſmooth- 
er than the outward ſkin. A great number of pores 
are obſervable in it, and alſo numerous glandular cor- 
puſcles, which furniſh a liquor more or lets ſebaceous; 
and theſe corpuſcles are larger near the edges than 1n 
the other parts. 

Lacunæ. Near the inner edge of the inner ſurfaces 
of the alæ, on each ſide of the orifice of the canal of 
the uterus, we find a ſmall hole more viſible than the 
reſt. Theſe two holes are termed /acunz; and they 
communicate by two ſmall ducts with the fame number 
of follicular bodies lying in the ſubſtance of the alæ, 
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and which may be looked upon as ſmall proſtates an. 
ſwering to the glandulæ proſtaticæ in males. When 
compreſſed, they diſcharge a viſcid liquor. 

Above the ſuperior commiſſure, a thin flat ligament 
runs down from each ſmall branch of the oſſa pubis, 
which penetrates the fat in the ſubſtance of each ala, 
and is loſt therein inſenſibly near the edge. Theſe 
may be looked upon as the ligamenta ſuſpenſoria of the 
alæ. The inferior commiſſure of the alæ is very thin, 
or like a membranous ligament; and, together with 
the neighbouring parts of the inner fide, it forms a 
foſſula, termed navicularis, or ſcaphoides. The ſpace 
between the inferior commiſſure and anus, termed pe- 
rin@um, is about a large finger's breadth in length. 

The other external parts are fituated in the ſinus, 
and hid by the ale. Directly under the ſuperior com- 
miſſure, lies the clitoris, with its cover, called præpu. 
tium. A little lower is the orifice of the urethra; and 
below that is the orifice of the great canal of the ute- 
terus. The circumference of this orifice is bordered, 
either by a membranous circle, called hymen, or by 
fleſhy portions, termed caruncule myrtiformes. On each 
ſide of the clitoris begins a very prominent fold, like a 
criſta, which runs down obliquely on each fide of the 
orifice of the urethra. Theſe folds are termed nympbe, 
and they might likewiſe be named criſta chytoridis. On 
each ſide of the great orifice lies the {mall proſtatic hole 
already deſcribed. 

Clitoris. The clitoris appears at firſt ſight like a ſmall 
imperforated glans. Its upper and lateral ſides are co- 
vered by a kind of præputium, formed by a particular 
fold of a portion of the inner ſide of the alæ; which 


appears to be glandular, and to diſcharge a certain 


moiſture ; and its infide is granulated. 

By diſſection, we diſcover in the clitoris a trunk and 
two branches, as in the penis, made up of a ſpongy 
ſubſtance, and of very elaſtic coats, but without any 


urethra, This ſubſtance may be inflated either by air 
| or 
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or anatomical injections into the artery, &c. The 
trunk is divided into two lateral parts by a middle ſep- 
tum, from the bifurcation to the glans, where it is in- 
ſenſibly loſt. 

The bifurcation of the trunk is on the edge of the 
cartilaginous arch of the ofla pubis; and the branches, 
which reſemble the roots of the corpora cavernoſa, are 
inſerted in the inferior rami of theſe bones, and in thoſe 
of the oſſa iſchium, where they terminate by degrees; 
but there is ſometimes a membranous tube on each 
fide, which reaches to the tuberoſity of the iſchium, 

The trunk of the clitoris is ſuſtained by a ligamen- 
tum ſuſpenſorium fixed in the ſymphyſis of the oſſa pu- 
bis, and containing this trunk in its duplicature, nearly 
as in the other ſex, 

Four muſcles or faſciculi of fleſhy fibres are inſerted 
in the trunk of the clitoris, two on each ſide. One of 
them runs down on the foreſide of the neighbouring 
corpus cavernoſum, and is inſerted by a tendinous or 
aponeurotic portion, partly in the extremity of the cor- 
pus cavernoſum, and partly in the tuberoſity of the iſ- 
chium. Theſe two muſcles are called erectores; but 
the name of iſchio-caverngſi would be more proper. 

The other muſcle on each ſide lies under the former, 
and runs down on the ſide of the urethra and great 
orifice of the uterus all the way to the anus ; increaſing 
gradually in breadth in its paſſage, and terminating 
partly like that which is called accelerator in males. 

Theſe two muſcles ſurround very cloſely the lateral 
parts of the urethra and of the great orifice. 'They 
expand very much as they deſcend, and are ſpread on 
the lower and lateral parts of the great orifice ; for 
which reaſon ſeveral anatomiſts have looked upon them 
as muſcular ſphincters. All theſe four muſcles, and 
eſpecially the two latter, are oftentimes almoſt covered 
with fat. | 

The blood-veſſels of the clitoris come chiefly from 
tic hy pogaſtricæ, and the nerves from the ſecond 8 
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third pairs of the nervi ſacri; by means of which they 
communicate with the inferior meſenteric plexus, and 
with the great ſympathetici. 

Nymphe. The nymphe, criſtæ clitoridis, or, as they 
may likewiſe be termed, alæ minores froe interna, are 
two prominent folds of the inner ſkin of the great or 
external alæ, reaching from the præputium of the cli. 
toris to the two ſides of the great orifice of the uterus, 
They begin very narrow; and having increaſed in 
breadth in their courſe downward, they are again con- 
tracted at their lower extremity. | 

They are of a ſpongy ſubſtance, intermixed with 
glands ; ſeveral of which may be perceived by the na- 
ked eye. Their ſituation is oblique, their upper ex- 
tremities lying near each other, and the lower at a 
much greater diſtance. In married women they are 
more or leſs flaccid and decayed. 

Urethra. By the urethra in females, we mean the 
urinary duct; the orifice of which is between the nym- 
phæ below the glans of the clitoris. The fides of this 
orifice are a little prominent and wrinkled, and perto- 
rated by ſmall lacunæ, from which a viſcid or mucila- 
ginous liquor may be ſqueezed. In time of pregnancy, 
this orifice is ſometimes drawn a little inward, 

The body of the urethra is a ſpongy duct of the ſame 
ſtructure as in males, but much more ſhorter, ſituated 
directly under the trunk of the clitoris, and above the 
great canal of the uterus, adhering to each of theſe ca- 
nals between which it lies by membranous filaments, 
It paſſes under the cartilaginous arch of the oſſa pubis, 
and terminates by an 'oblique opening at the neck of 
the bladder, being bent a little downwards between its 
two extremities, 

The internal membrane of the urethra is a little plait- 
ed, and perhaps by ſmall holes, which communicate 
with folluculi, lying hid in its ſubſtance, as in males. 
If we blow into one of theſe holes, we obſerve a ſmall 


canal to be inflated, which runs from without inverts 
an 


and terminates in ſome places by a kind of ſacculus, by 
compreſſing which a viſcid liquor is diſcharged, 

The continuation of this membrane, witch lines the 
neck of the bladder, forms likewiſe ſeveral rugæ, more 
or leſs equal; but that which lines the cavity of the 
bladder 1s wrinkled 1n an irregular manner when the 
bladder is empty. 

The canal of the uterus. Ibe great canal, formerly 
calied the neck of the uterus, is fituated below the ure- 
thra, and above the extremity of the inteſtinum rectum, 
2 little obliquely, being more raiſed on the inner and 
back part than on the outer and fore part. 1 

Its inner or poſterior extremity joins the extremity 
of the body of the uterus, and ſurrounds its orifice 
much in the ſame manner as the duodenum ſurrounds 
the pylorus, or as the ileum is ſurrounded by the cæ - 
cum and colon, 

The anterior extremity forms the great orifice, which 
lies under that of the urethra, and above the foſſula of 
the inferior commiſſure of the al. , 

The body of the canal is chiefly made up of a ſpongy 
ſubſtance, interwoven with numerous blood-veſlels ; 
and it is commonly longer and narrower in virgins than 
in married women. 

Its inner or concave ſurface has ſeveral tranſverſe ru- 
gz, and is covered by a particular membrane. The 
ruge are formed by oblong narrow eminences, incur- 
rated like portions of arches, placed very ncar each 
other, and diſpoſed in ſuch a manner as to divide the 
cavity of the canal into an upper and lower ſide. 

By the union of the extremitics of the upper and 
lower rugæ, a kind of raphe or ſuture is formed on the 
right and left ſides; and both arches are ſometimes in- 
terſected in the middle, and ſo form two half arches; 
but in this there is ſome varicty. 

In general, theſe arches are very conſiderable in 
young perſons ; become gradually more ſuperficial in 


married women, and are quite loſt in time of ads” 5 
The 
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The inner or poſterior extremity of this great canal 
ſurrounds the orifice of the uterus a little obliquely, in 
ſuch a manner as that the upper ſide of the canal lies 
very near the orifice, and the lower fide at a preater 
diſtance from it ; and this makes the extremity of the 
uterus appear to advance more into the canal on the 
lower than on the upper part. 

Circulus memb: anoſus. The exterior or anterior extre- 
mity of the great canal in virgins, and eſpecially before 
the firſt eruption of the menſes, is commonly bordered by 
circular membranous fold of different breadths, more 
or leſs ſmooth, and ſometimes ſemilunar; which in 
ſome ſubjects leaves but a very ſmall opening, in others 
a larger opening ; and in all renders the external ori- 
fice narrower than the reſt of the cavity. This fold, 
called hymen, is formed by the union of the internal 
membrane of the great canal with that on the inſide of 
the alæ, and repreſents a membranous circle of differ- 
ent breadths, and ſometimes uneven. 

Carunculæ. This membranous circle is commonly 
ruptured after the conſummation of marriage; is quite 
loſt in delivery, and afterwards only ſome irregular por- 
tions of it remain; which, from their ſuppoſed reſem- 
blance to myrtle-leaves, have been termed carunculæ 
myrtiformes. This circle may likewiſe ſuffer ſome dil- 
order by too great a flux of the menſes, by imprudence, 
levity, and other particular accidents. 

Plexus retiformis. Each ſide of the anterior portion 
of the great canal is covered exteriorly by a thin, broad, 
cavernous, and vaſcular plexus, called the plexus reli 

ormis of that canal. Theſe two planes run down on 
each ſide of the clitoris behind the nymphæ, and like- 
wile cover the urethra like a collar, before they are 
ſpread on the great canal. 

This plexus is ſtrictly united to the muſcular por» 
tions, commonly taken for accelerators or conſtrictors, 
lying between theſe portions and the lateral parts of the 
urethra and of the great canal. This 
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This plexus may be inflated by air like a flaccid 
ſpleen, or like the ſpongy ſubſtance of the clitoris, with 
which it ſeems to have ſome communication; and on 
this account the lateral portions of this reticular plexus 
have been named the internal crura of the clitoris. It 
is a kind of rete-mirabile, compoſed of veſſels which 
come chiefly from the hypogaſtricæ. 

It ſtill remains to be obſerved, that on each fide of 
the bottom of the pelvis, in both ſexes, oppoſite to the 
lower part of the bladder, there is an aponeurotic or 
tendinous ligament, which runs over the inner ſurface 
of the muſculus obturator internus from before back- 
ward. The anterior extremity of this ligament is fixed 
on one ſide of the middle portion of the ſymphyſis of 
the oſſa pubis, and the poſterior extremity to the mid- 
dle part of the ligamentum facro-ſciaticum, formerly 
deſcribed. 

A little above the elongation called the necꝭ of the 
bladder, there is another ligamentary expanſion on 
each fide of the bladder ; the forepart of which is nar- 
row, and fixed to the anterior extremity of the liga- 
ment already mentioned; and the broad poſterior part 
to the ſide of the bladder. Theſe two lateral expan- 
ſions may be looked upon as proper ligaments of the 
bladder, by which it is connected to the inner fide of 
both oſſa pubis. 

To the anterior portion of each of theſe ligaments of 
the bladder is fixed a particular faſciculus of fleſhy 
fibres, which run up obliquely on the foreſide of the 
bladder; on which thoſe of each fide meeting together, 
form a kind of muſcular intertexture, and unite with the 
moſt tranſverſe fibres of the bladder. 

Theſe two muſcular faſciculi form a part, and per- 
baps the prineipal part, of what is called the ſphinder 
of the bladder: but to have a true idea of them, they 
mult be examined in ſitu, without deſtroying any of 
their natural connections. When the bladder is remo- 
ved out of its place, as is done in the common 4 
his ot 
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of diſſeQion, theſe faſciculi are cut; and thereby their 
direction being lolt, they appear wranfrerſe, and are ta- 
ken, by thoſe who know no better, for portions of an 
orbicular ſphincter. | 

In males, theſe two faſciculi are partly fixed in the 
proſtates ; but in females they are very broad, and ay. 
pear ſometimes to be double on each fide, one plane 
lying above the other. They are to be looked upon 
as true muſcles, fixed by ſmall tendons on the fide of 
the ſymphyſis of the oſſa pubis. 


$ 22. Of the Gravid Uterus. 
Arr. I. Of CONCEPTION. 


Tux theory of conception is as intricate and obſcure 
as the cauſe of the periodical evacuation of the catame- 
nia: and many circumitances relating to generation 
will, perhaps, ever remain a myſtery. The different 
hypotheſes ſuggeſted on the ſubject may, however, be 
referred to the following. 

I. To thoſe who think that the rudiments of the ſo- 
tus are contained in the mother. | 

II. To thoſe who are of opinion that they exiſt in the 
male, 

III. To thoſe who imagine the foetus reſults from an 
union of both. 

That each of theſe ſyſtems has had its ſeveral ſup- 
porters and antagoniſts will not be ſurpriſing, when ve 
conſider the obſcurity of the ſubject, as well as the ex- 
tent of learning and brilliancy of imagination which 
have diſtinguiſhed the ſeveral combatants. Harvey, 
our illuſtrious countryman, belongs to the firſt clals; 
the acute Lecuwhenhock, who perceived living an!- 
mals, or bodies which reſembled them, in the ſemen 
maſculinum, has added luſtre to the ſecond; and the 


Count de Bufion, whoſe ingenuity and . 
diſtin- 
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diſtinguiſhable even in an enlightened nation, is th 
chief ſupporter of the third opinion. 1 

But a particular conſideration of this ſubject is foreign 
to the deſign of the preſent work. It may ſuffice to ob- 
ſerve, that the pride of ſcience, and brilliancy of ima- 
gination, have been equally unſucceſsful. To elude 
difficulties which they cannot conquer, modern philoſo- 
phers have endeavoured to transfer the queſtion ; and 
by ſuppoſing the animal already to exiſt complete in its 
ſeveral parts, but of an aſtoniſhing minuteneſs, have ra- 
ther laboured to ſhow by what means it is animated, and 
by what aſliſtances evolved. 

This view, when extended to ſucceſſive generations, 
at firſt ſtartles the modeſt inquirer by its apparent ab- 
ſurdity, and perplexes the moderate calculator. It, 
however, is not more contradictory than many phyſio- 
logical poſitions which have never been controverted 
and it is ſome addition to its credit, that it is ſupported 
by Bonnet and Haller. On this foundation, which 1s 
ſupported allo by the authority of Harvey, the principle 
of animation mult be the ſemen maſculinum; and it is 
not entirely without reaſon, that Bonnet conſiders it as 
the firſt and chief ſupport of the fœtus: but an exten- 
live period is required to evolve the ſeveral very intri- 
cate organs of which the human frame conſiſts. The 
embryo 1s, at firſt, almoſt entirely vegetative : it ad- 
heres to the fundus uteri, and extracts the fluids of its 
mother without any exertions that are peculiarly its own. 
But it ſoon ſhows ſome marks of animation, Its heart 
is obſerved to beat: it ſcems to prepare fluids for its 
own purpoſes, and to ſeparate thoſe which are no longer 
beneficial : in ſhort, it acquires a diſtin& ſyſtem; from 
part of which it is ſupplied with the original portion of 
its fluid; and which it, in its turn, ſupplies with the 


ſame fluids more highly elaborated, and more careful- 


ly prepared. But this rather belongs to the hiſtory of 
the ovum, which we ſhall next conſider. 
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AR r. II. STRUCTURE of the Ovun in early Grsr4. 


Wuen the germ is conveyed into the uterus, im. 
regnation is ſaid to take place. The ovum, ſoon after 
its introduction, adheres to ſome part of the internal 
ſurface of the uterus : at firſt it appears like a ſmall ye. 
ſicle, lightly attached; and gradually increaſes in bulk, 
till it apparently comes in contact with the whole cavity 
of the fundus, 

The embryo, or unformed fœtus, with placenta, um- 
bilical cord, membranes, and waters, in early geſtation, 
conſtitute the ovum; which then appears like a thick. 
ened fleſhy maſs, the more external lamellæ and other 
parts, which are afterwards ſeparate and diſtinQ, being 
blended and jumbled in ſuch a manner that they can- 
not be readily diſtinguiſhed or traced. 

In the progreſs of geſtation, the external lamellz, or 
membranous ſurface, by ſtretching, grows thinner ; 
the cavity which contains the rudiments of the foetus be- 


comes more apparent ; and then a thick vaſcular part 


on the outſide of the chorion, called placenta, can be 
readily diſtinguiſhed from the membranous portion of 
the ovum. 

The external membranous part of the ovum (or bag 
which contains in its cavity the embryo, funis, and wa- 
tery fluid in which the embryo floats) is originally com- 
poſed of three coats : the internal lamella, or that next 
the fœtus, is called amnics; the next is the true cho- 
rion; and the external is called the falſe or ſpongy cho. 
rion. But it is ſuppoſed to derive an extraordinary 
lamella immediately from the uterus, which conſtitutes 
the external covering of the ovum. This production, 
which is ſuppoſed to be entirely formed by a continua- 
tion of the internal membrane of the uterus, is at firſt 
looſely ſpread over the ovum, and afterwards comes in 


contact with the falſe chorion. Theſe two — 
Wulic 
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which form the external vaſcular ſurface of the ovum, 
are much thicker than the internal membranes of the 
true chorion and amnios; and the proportion which 
they bear to the other parts is ſo great, that, in early 
conception, the maſs of the ovum is chiefly compoſed 
of them. Dr Ruyſch called this exterior coat the funi- 
ca filamentoſa ; more modern authors, the falſe ot ſpongy 
chorion. But Dr Hunter has found the ſpongy chorion 
to conſiſt of two diſtinct layers: that which lines the 
uterus he ſtyles membrana caduca or decidua, becaule it: 
js caſt off after delivery; the portion which covers the 
ovum, decidua refiexa, becaule it is reflected from the 
uterus upon the ovum, forming the connecting medium 
between them. The portion which covers the ovum is 
à complete membrane, like the true chorion and am- 
nios: but that which immediately lines the uterus is 
imperfect or deficient, being perforated with three fo- 
ramina, Viz. two ſmall ones, correſponding with the 
inſertion of the tubes at the fundus uteri; and a lar- 
ger ragged perforation oppoſite to the oriſicium uteri. 

Thus, according to Dr Hunter, the embryo, on its 
firſt formation in the ovum, and the foetus during the 
whole time of geſtation, is incloſed in four membranes, 
viz. the double, falſe, or ſpongy chorion, called mem- 
brana decidua, and decidua reflexa ; the true chorion, 
and the amnios, which include a fluid called the liquor 
anni, in which the embryo floats. 

The true chorion and the amnios are decidedly orga- 
nized membranes, containing veſlels, and compoſed of 
regular layers of fibres. The decidua, and decidua re- 
flexa, differ in appearance, and ſeem to reſemble thoſe 
inorganic ſubſtances which connect inflamed viſcera. If 
they be original membranes, and only viſible from their 
evolution and increaſe, it is not eaſy to conceive how 
tie ovum gets behind them, ſince the Fallopian tubes 
are not covered by them. We are therefore inclined to 
adopt an opinion ſuggeſted firſt by Mr Crookſhanks, 
Vo“. II. B b and 
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and rendered probable by the experiments of Signor 
Scarpa, © That they are entirely compoſed of an inſpiſ. 
fated coagulable lymph.“ | 

Between the amnion and chorion, a quantity of ge. 
latinous fluid is contained in the early months; and a 
ſmall bag, or white ſpeck, is then obſerved on the am- 
nion, near the infertion of the umbilical cord. It is fill. 
ed with a white liquor, of a thick milky conſiſtence; 
and is called veficula umbilicalts, veficula alba or lactea: 
it communicates with the umbilical cord by a ſmall fu. 
nis, which 1s made up of an artery and vein. This ve- 
ſicle, and duct or tube leading from it, are only conſpi- 
cuous in the early months; and afterwards become 
tranſparent, and of conſequence inviſible. Their uſe 
is not yet underſtood. 

Though the bag, or external parts of the conception, 
at firſt form a large proportion of the ovum in compa- 
riſon of the embryo or fœtus, in advanced geſtation 
the proportions are reverſed. Thus an ovum between 
the eighth and ninth week after conception, is nearly 
about the ſize of a hen's egg, while the embryo 
ſcarcely exceeds the weight of a ſcruple: at three 
months, the former increaſes beyond the magnitude of 
a goole's egg, the weight above eight ounces; but the 
fœtus does not then amount to three ounces : at fix 
months, the fœtus weighs twelve or thirteen ounces, 
and the placenta and membranes only ſeven or eight : 
at eight months, the fœtus weighs between fix and ſe- 
ven pounds, the ſecundines little more than one pound: 
at birth, the foetus weighs from ten to fourteen pounds, 
or more; but the placenta ſeldom increaſes much in 
bulk from between the ſeventh and eighth month. 

Having deſcribed the ovum in early geſtation, we ſhall 
next take a view of the germ; trace the progreſs of the 
embryo and foetus ; then reſume the ſubje& of the 
ovum, to explain the ſtructure of the membranes, pla- 


centa, &c. in advanced geltation, and point out the molt 
re- 
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remarkable changes which the uterus ſuffers during 
impregnation. 


ART. III. EvoLuTI1oN of the For Tus. 


THERE can be little doubt that all the parts of an ani- 
mal exiſt completely in the germ, though their extreme 
minuteneſs and fluidity for ſome time conceal them from 
our ſight. In a ſtate of progreſſion, ſome of them are 
much earlier conſpicuous than others. 

The embryo, 1n its original ſtate, is probably entirely 
fibrous and nervous; and theſe primary parts ſeem to con- 
tain, in a ſmall ſcale, all the others which are afterwards 
to be progreſſively evolved. Of the former, the heart and 
liver, of the latter, the brain and ſpinal medulla, firſt 
become conſpicuous : for the ſpine or carina of the em- 
bryo is formed ſome time before any veſtige of extremi- 
ties begin to ſprout. The encephalon, or head, and 
its appendages, firſt appear; then the thoracic viſcera; 
next, the abdominal: at length the extremities gra- 
dually ſhoot out; the ſuperior firſt, then the inferior: 
and, by flow and inſenſible gradation, the beautiful and 
admirable ſtructure of the whole complicated ſyſtem is 
evolved. 

As ſoon as the embryo has acquired ſufficient con- 
ſiſtence to be the ſubje& of any obſervation, a little mo- 
ving point, which is the heart, diſcovers itſelf. Nothing, 
however, but general circumſtances relating to the par- 
ticular order and progreſs of the ſucceſſive germination 
or evolution of the viſcera, extremities, vaſcular ſy- 
ſtem, and other parts of the human foetus, can be 
aſcertained, as it is beyond the power of anatomical in- 
veſtigation. 

It is alſo exceedingly difficult to determine the age or 
proportional growth of the fœtus. The judgment we 
form will be liable to conſiderable variation: 1ſt, From 
the uncertainty of fixing the period of pregnancy; 


2dly, From the difference of a fœtus of the ſame age in 


„ dit. 
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different women, and in the ſame woman in different 
pregnancies ; and, laſtly, Becauſe the feetus 1s often 


retained in utero for ſome time after the extinction of 


its life, 

The progreſs of the foetus appears to be much quicker 
in the early than latter months: but the proportional in- 
creaſe is attended with difficulty in the calculation; for 
this, among other reaſons, that we have not an opfor- 
tunity of knowing the magnitude or weight of the ſame 
foetus in different months. It will alfo, probably, be 
materially influenced by the health, conſtitution, and 
mode of life, of the parent. | 
A fœtus of four weeks, is near the ſize of a common 
fly ; it is ſoft, mucilaginous, ſeems to hang by its bel- 
ly, and its bowels are only covered by a tranſparent 
membrane. At fix weeks, the conſiſtence is ſtill gela- 
tinous, the fize about that of a fmall bee, the head lar- 
ger than the reſt of the body, and the extremities then 
begin to ſhoot out. At twelve weeks, it is near three 
inches long, and its formation pretty diſtinct. At tour 
months, the foetus meaſures above five inches; at five 
months, between ſix and ſeven inches; at fix months, 
the foetus is perfect in all its external parts, and com- 
monly in length about eight, or between eight and nine 
inches; at ſeven months, it is between eleven and 
twelve inches; at eight months about fourteen or fif- 
teen inches; and at full time, from eighteen to twenty- 
two and twenty-three inches. But theſe calculations, 
tor the above reaſons, muſt be very uncertain. 


ART. IV. ConTENTs of the Gzavipd UTERus in advan- 
ced GESTATION. 


Tust conſiſt of the fœtus, umbilical cord, placen- 
ta, membranes, and contained fluid. We have al. 
ready traced the progreſs of the fœtus; and ſhall procecc 
to deſcribe the other parts of the ovum in advanccd ge- 
ſtation, as juit now enumerated, 1 

| N. 
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Umbilical cord. The fœtus is connected to the pla- 
centa by the umbilical cord, or navel- ſtring; which 
may be defined, © a long vaſcular rope, compoſed of 
two arteries and a vein, covered with coats derived from 
the membranes, and diſtended with a quantity of viſcid 
gelatinous ſubſtance, to which the bulk of the cord is 
chiefly owing”? 

The cord always ariſes from the centre of the child's 
belly, but its point of inſertion in the cake is variable. 
Its ſhape is ſeldom quite cylindrical ; and its vellels are 
| ſometimes twiſted or coiled, ſometimes formed into lon- 

gitudinal ſulci. Its diameter is commonly about the 
thickneſs of an ordinary finger, and its length ſufficient 
to admit the birth of the child with ſafety, though the 
placenta ſhould adhere at the fundus uteri. In length 
and thickneſs, however, 1t 1s hable to conſiderable va- 
ration. The extremity next the fcetus is generally 
ſtrongeſt; and is ſomewhat weaker and more lender 


a next the placenta, according to its place of inſertion; 
5 which, though commonly not far from the centre, is 
6 ſometimes towards the very edge. This ſuggeſts an 
ö 


important advice to practitioners, to be cautious of 
pulling the rope to extract the placenta when they fecl 
the ſenſation of its ſplitting as it were into two diviſions, 
which will proportionally weaken its reſiſtance, and 


render it liable to be ruptured with a very flight degree 
; of force in pulling. The uſe of the cord is to connect 
, the foetus to the cake, to convey the nutritious fluid 
"_y 


from the mother to the child, and to return what is not 
employed. 

Placenta. The placenta, cake, or after-birth, is a 
thick, ſoft, vaſcular mals, connected to the fœtus by 
the funis umbilicalis, and to the uterus by means of 
the ſpongy chorion, as already explained. It differs 
in ſhape and ſize; it is thickeſt at the centre, and 
gradually becomes thinner towards the edges, where 


de membranes go off all round, making a complete 
Bb3 bag 


ans 
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bag or invelucrum to ſurround the waters, funis, and 
child. 

Its ſubſtance is chiefly vaſcular, and probably in ſome 
degree glandular. The ramifications of the veſlels are 
very minute, which are unravelled by maceration, and, 
when injected, exhibit a moſt beautiful appearance te- 
ſembling the buſhy tops of a tree. It has an external 
convex, and an internal concave, ſurface. The former 
is divided into a number of ſmall lobes and fiſſures, by 
means of which its adheſion to the uterus is more firm. 
ly ſecured. This lobulated appearance is moſt remark. 
able when the cake has been raſhly ſeparated from the 
uterus; for the membrana decidua, or connecting 
membrane between it and the uterus, being then torn, 


ming! os nn” 7 E 1 


the moſt violent and alarming hæmorrhagies frequently f 
i enſue. } 
| The internal concave ſurface of the placenta is looſely 
| covered with the amnion, and by the chorion more im- 0 
N mediately and intimately. From this internal ſurface : 
| ariſe innumerable” ramifications of veins and arteries, 1 
| which inoſculate and anaſtomoſe with one another; and f 
i! at laſt the difterent branches unite, and form the funis e 
umbilicalis. t 
ſi The after-birth adheres to every part of he internal t 
| ſurface of the uterus, as at the poſterior and anterior t: 
| ſuperior parts, laterally ; and ſometimes, though more a 
rarely, part of the cake extends over the orificium ute- It 
| ri; from whence, when the orifice begins to dilate, the e. 
moſt frightful and dangerous floodings ariſe. But the p 

molt common place of attachment ot the cake is from 
| tie ſuperior part of the cervix to the fundus. | lr 
Twins, triplets, &c. have their placenta, ſometimes th 
' ſeparate, and ſometimes adhering together, When the ce 
| placentæ adhere, they have generally the chorion in pl 
L common; but each fœtus has its diſtinct omnion._ They th 
1 are commonly joined together, either by an intervening q1 


another; and ſometimes the veſſels of the one cake ana- 


ſtomoſe with thoſe of the other. Th 


' 
l membrane, or by the ſurfaces being contiguous to one 
| 
| 
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The human placenta, according to Dr Hunter, is ſi- 
milar in ſtructure to that of quadrupeds; and ſeems to 
be compoſed of two diſtinct ſyſtems of parts, a ſpongy 
or cellular, and a vaſcular ſubſtance. It has of conſe- 
quence two diſtinct ſets of veſſels. The ſpongy or cel- 
lular part, formed by the decidua, is derived from the 
mother; and, if filled with injection, will increaſe the 
placenta to nearly twice its ordinary thickneſs; the 


more internal vaſcular part belongs entirely to the foe- = 


tus, and can only be injected from the cord, as the 
ſpongy part by filling the veſſels of the uterus. This 


will be better underſtood when the mode of circulation 


between the parent and child is explained. 

MEMBRANES. Theſe conſiſt, externally, of two layers 
of the ſpongy chorion, called decidua, and decidua re- 
flexa ; internally, of the true chorion and the amnion. 
They form a pretty ſtrong bag, commencing at the 
edge of the cake, going round the whole circumfe- 
rence, and lining the internal ſurface of the womb. 
When ſeparated from the uterus, this membranous bag 
is lender and yielding, and its texture readily deſtroy- 
ed by the impulſe of the contained fluid, the preſſure of 
the child, or of the finger in touching ; but in its na- 
tural ſtate, while it lines the womb, and is in cloſe con- 
tat with its ſurface, the membranous bag is ſo tough 
and ftrong as to give a conſiderable degree of reſiſtance. 
It is alſo {ſtrengthened in proportion to the different lay- 
ers of which it is compoſed, whoſe ſtructure we ſhall 
proceed to explain more particularly. 

1. The membrana decidua, or that lamella of the 
ſpongy falſe chorion which is in immediate contact with 
the uterus, is originally very thick and ſpongy, and ex- 
ceedingly vaſcular, particularly where it approaches the 
placenta. At firſt it is looſely, as it were, ſpread over 


the ovum ; and the intervening ſpace 1s filled with a 


quantity of gelatinous ſubſtance. It gradually becomes 
more and more attenuated by ſtretching, and approaches 
nearer to the interior lamella of the decidua, called de- 

B b 4 Gs cidua 
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cidua reflexa ; and about the fifth month the two layers 
come in contact, and adhere ſo as to become apparent. 
ly one membrane. 

2. Decidua reflexa. In its ſtructure and appearance 
it is ſimilar to the former, being rough, fleecy, and 
vaſcular, on its external ſurface ; internally, ſmoother, 
and perforated with a number of ſinall foramina, which 
are the orifices of veſlels that open into this internal ſur- 
face. In advanced geſtation, it adheres intimately to 
the former membrane, and is with difficulty ſeparated 
when the double decidua comes off entire; but the outer 
lamclla more commonly adheres to the uterus after the 
placenta and other membranes are expelled, and is al- 
terwards caſt off with the cleanſings. 

The decidua reflexa becomes thicker and more vaſ- 
cular as it approaches the placenta, and is then blended 
with its ſubſtance, conſtituting the cellular or maternal 
part of the cake, as it is termed by Dr Hunter. The 
other or more internal part belongs to the foetus, and is 
ſtyled the fetal part of the placenta. | 

The double decidua is opaque in compariſon of the 
other membrane; the blood- veſſels are derived from the 
uterus, and can be readily traced into it. Dr Hunter 
ſuppoſes that the double decidua lines the uterus nearly 
in the ſame manner as the peritonæum does the cavity 
of the abdomen, and that the ovum 1s incloſed with- 
in its duplicature as within a double night-cap. On this 
ſuppoſition the ovum muſt be placed on the outſide of 
this membrane, which 1s not very readily to be com- 
prehended; unleſs we adopt Signior Scarpa's op!- 
nion already mentioned, and ſuppoſe it to be original- 
ly entirely compoſed of “ an inſpiſſated coagulable 
lymph? N „ 

3. The true chorion, or that connected with the am- 
nion, is the firmeſt, ſmootheſt, and molt tranſparent 
of all the membranes, except the amnios ; and, when 
ſeparated from it, has a conſiderable degree of tranl- 
parency. It adheres pretty cloſely to the internal = 
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8 
face of the cake, which it covers immediately under 


the amnios, and gives alſo a coat to the umbilical cord. 
It is conneCted to the amnion by means of a gelatinous 
ſubſtance, and is caſily ſeparated from it. 

4. The amnion, or internal membrane, forms the 
external coat of the umbilical cord. This internal la- 


mella of the membranous bag is by much the moſt. 


thin, attenuated, and tranſparent of the whole; and its 
velſels are fo delicate, that they can hardly be diſco- 
yered ; their diameters are {o ſmall, as to be incapable 
in their natural ſtate of admitting globules of red blood. 
It is, however, firmer and ſtronger than the chorion, 
and gives the greateſt reſiſtance in the breaking of the 
membranes. 

The ſmall bag, called vęſicula umbilicalis, formerly 
deſcribed, and only conſpicuous in the early months 
from 1ts ſituation, is placed between the amnion and 
chorion, near the attachment of the cord; and, from 
the colour of its contents, has been miſtaken for the 
urachus : but there is no allantois in the human ſub- 
ject. 

The allantois in quadrupeds is an oblong membra- 
nous fac, or pouch, placed between the chorion and 
amnion. Fhis membrane communicates with the ura- 
chus, which in brutes is open, and tranſmits the urine 
from the bladder to the allantois. 

5. The waters are contained within the amnion, and 
are called the /:quor amnii. They are pureſt, cleareſt, 


and moſt limpid in the firſt months; acquiring a co- 


lour, and becoming ſomewhat ropy, towards the lat- 
ter end, "They vary in different ſubjects, both in re- 
gard to conſiſtence and quantity; and, after a certain 
period, they proportionally diminiſh as the woman ad- 
vances in her pregnancy. This liquor does not, in 
any reſpect, reſemble the white of an egg; it is gene- 
rally faltiſh, and therefore unfit for the nutrition of the 
child; ſome of it may perhaps be abſorbed by the fœ- 
tus, but the child is chiefly nouriſhed by the navel- 
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ſtring. In the early months, the organs are not fit for 
ſwallowing; and monſters are ſometimes born alive, 
where ſuch organs are altogether wanting. 

Water is ſometimes collected between the chorion 
and amnion, or between the lamellæ of the chorion. 
This is called the falſe water. It is generally in much 
ſmaller quantity than the true water; and, without de- 
triment to the woman, may flow at any time of preg- 
nancy. 

Having deſcribed the contents of the gravid uterus, 
let us conſider the changes which that organ ſuffers du- 
ring the progreſs of geſtation, and explain the manner 
of circulation between the parent and foetus, and with- 
in the body of the fœtus; aſter which we ſhall enume. 
rate the moſt remarkable peculiarities of the non- 
natus. 


ART. V. Cnances of the UrERINE SYSTEM from Iy- 
PREGNATION. 


THrovcn the uterus gradually increaſes in ſize from 
the moment of conception till full time, and although 
its diſtention 1s proportioned to that of the ovum; with 
regard to its contents, it is, ſtrictly ſpeaking, never 
completely diſtended ; for in early geſtation, they arc 
entirely confined to the fundus ; and, at full time, the 
finger can be paſſed for ſome way within the orificgum 
uteri without touching any part of the membranes. 
Again, though the capacity of the uterus increaſes, yet 
it is not mechanically ſtretched, for the thickneſs of 
its ſides does not diminiſh. The increaſed ſize ſeems, 
therefore, to depend on a proportionable quantity of 
fluids ſent to that part, nearly in the ſame way the {kin 
of a child, though it ſuffers ſo great diſtention, does 
not become thinner, but preſerves its uſual thickneſs. 

This is proved from ſeveral inſtances of extra-uterine 
fœtuſes, where the uterus, though there were no con. 


tents, was nearly of the ſame ſize, from the additional 
—_— 2 
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quantity of fluids tranſmitted, as if the ovum had been 
contained within its cavity. Boehmerus relates the 
ſame circumſtance, without attempting to explain it, in 
the hiſtory of a caſe of extra- uterine conception in the 
fifth month. The uterus is painted of a conſiderable 
ſize, though the fœtus was contained in the ovarium. 
The gravid uterus is of different ſize in different 
women; and will vary according to the bulk of the 
foetus and involucra. Lhe ſituation allo varies accor- 
ding to the increaſe of its contents, and the poſition of 


.the body. For the firſt two or three months, the cavity 


of the fundus is triangular as before impregnation ; but 
as the uterus ſtretches, it gradually acquires a more 
rounded form. In general, the uterus never rifes di- 
realy upwards, but inclines a little obliquely ; moſt 
commonly to the right fide : its poſition 1s never, how- 
ever, ſo oblique as to prove the ſole cauſe either of pre- 
venting or retarding delivery. 

Though conſiderable changes are occaſioned by the 
gradual diſtention of the uterus, it is difficult to judge 
of pregnancy from appearances in the early months. 
For the firſt three months, the os tincæ feels ſmooth 
and even, and its orifice is nearly as ſmall as in the 
virgin ſtate. When any difference can be perceived, 
It will conſiſt in the increaſed length of the projecting 
tubercle of the uterus, and the ſhortening of the vagina 
from the deſcent of the fundus uteri through the pelvis. 
This change in the poſition of the uterus, by which the 
projecting tubercle appears to be lengthened, and the 
vagina proportionally ſhortened, chiefly happens from 
the third to the fifth month. From this period the cer- 
vix begins to ſtretch and be diſtended, firſt at the up- 
per part; and then the os tincæ begins alſo to ſuffer 
conſiderable changes in its figure and appearance. The 
tubercle ſhortens, and the orifice expands : but durin 
the whole term of geſtation, the mouth of the uterus 
is ſtrongly cemented with a ropy mucus, which lines it 
and the cervix, and begins to be diſcharged on the ap- 

proach 
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proach of labour. In the laſt weeks, when the cervix 
uteri is completely diſtended, the uterine orifice begins 
to form an elliptical tube, inſtead of a fiſſure; and 
ſometimes, eſpecially when the parietes of the abdo. 
men are relaxed by repeated pregnancy, diſappears en- 
tirely, and is without the reach of the finger in touch- 
ing. Hence the os uteri is not placed in the direction 
of the axis of the womb, as has generally been ſup. 
poled. 

The progreſſive increaſe of the abdominal tumour, 
from the {tretching of the fundus, affords a more deci- 
five mark of the exiſtence and period of pregnancy 
than any others; and the progreſs is nearly as follows. 

About the fourth, or between the fourth and fifth 
month, the fundus uteri begins to riſe above the pubes 
or brim of the pelvis, and the cervix to he ſomewhat 
diſtended, In the fifth month, the belly ſwells like a 
ball with the ſkin tenſe, the fundus extends about halt 
way between the pubes and navel, and the neck is ſen- 
ſibly ſhortened. In the ſeventh month, the fundus, or ſu- 
perior part of the uterine tumour, advances as far as the 
umbilicus ; and the cervix is then nearly three-fourths 
diſtended. In the eighth, it reaches mid-way between 
the navel and ſcrobiculus cordis; and in the ninth, to 
the ſcrobiculus itſelf, the neck then being entirely di- 
ſtended; which, with the os tincæ, become the weak- 
elt parts of the uterus. Thus at full time the uterus 
occupies all the umbilical and hypogaſtric regions: its 
ſhape is almoſt pyriform, that is, more rounded above 
than below, and having a ſtricture on that part which 
is ſurrounded by the brim of the pelvis. 

During the progreſs of diſtention, the ſubſtance of 
the uterus becomes much looſer, of a ſofter texture, 
and more vaſcular, than before conception; and the 
diameter of its vein is ſo much enlarged, that they have 
acquired the name of finu/ſes. They obſerve a more di- 
rect courſe than the arteries, which run in a ſerpentine 


manner through its whole ſubſtance, and anne 
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with one another, particularly at that part where the 
placenta is attached: It is in this part alſo that the 
vaſcular ſtructure is moſt conſpicuous. 

The arteries paſs from the uterus through the deci- 
dua, and open into the ſubſtance of the placenta in an 
oblique direction. The veins alſo open into the pla- 
centa; and by injecting theſe veins from the uterus 
with wax, the whole ſpongy or maternal part of the 
placenta will be filled. 

The muſcular ſ{truQure of the gravid uterus is ex- 
tremely difficult to be traced with any exactneſs. In 
the wombs of women who die in labour, or ſoon after 
delivery, fibres running in various directions are ob- 
ſervable more or leſs circular. Theſe ſeem to ariſe 
from three diſtinct origins, viz. from the place where 
the placenta adheres, and from the aperture or orifice 
ot each of the tubes: but it is almoſt impoſſible to de- 
monſtrate regular plans of fibres continued any length 
without interruption. 

The appendages of the uterus ſuffer alſo conſiderable 
changes; for the tubes, ovaries, and ligaments, gra- 
dually go off below the fundus as it ſtretches, and at 
full time are almoſt entirely obliterated. At full time, 
elpecially in a firſt pregnancy, when the womb riſes 
higher than in ſubſequent impregnations, the hgamenta 
rotunda are conſiderably ſtretched ; and to this cauſe 
thoſe pains are probably owing which ſtrike from the 
belly downwards in the direction of theſe vaſcular ropes, 
which are often very painful and diſtreſſing towards the 
latter end of geſtation. Again, as the uterus, which 
is chiefly enlarged towards the fundus, at full time 
ſtretches into the cavity of the abdomen without any 
lupport, leaving the broad ligaments below the molt 
bulky part, we can readily ſee, that by pulling at the 
umbilical cord to deliver the placenta, before the ute- 
rus is ſufficiently contracted, the fundus may be pulled 
down through the mouth of the womb, even though 
no great violence be employed. This is ſtyled the in- 
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verſron of the uterus ; and is a very dreadful, and ge- 
nerally fatal, accident. It is the conſequence only of 
ignorance or temerity; and can ſcarcely happen but 
from violence, or from an officious intruſion on the 
work of nature, by pulling at the rope while the wo- 
man is faint or languid, and the uterus in a ſtate of 
atony. 

In ſome rare inſtances, the force of labour which 
propels the child where the cord is ſhort naturally, or 
rendered ſo by circumvolutions round the body of the 
child, may, when the placenta adheres to the fundus 
uteri, bring it down ſo near the os tince, that little 
force would afterwards be ſufficient to complete the in- 
verſion. "This ſuggeſts a precaution, that in the above 
circumſtances, it ſtrong labour-pains ſhould continue, 
or a conſtant bearing down enſue, after the delivery 
of the child, the practice of pulling by the cord ſhould 
be carefully avoided, and the hand of the operator be 
prudently conducted within the uterus, to ſeparate the 
adheſion of the cake, and guard againſt the hazard of 
inverſion. 

The ovaria alſo ſuffer ſome change from pregnancy. 

A roundiſh figure of a yellow colour appears in one 
of them, called by anatomiſts the corpus luteum; and in 
caſes of twins, a corpus luteum often appears in each 
ovarium. It was imagined to be the calyx ovi; and is 
obſerved to be a gland from whence the female fluid 
or germ is ejected. In early geſtation, this cicatrix is 
moſt conſpicuous, when a cavity is obvious, which at- 
terwards collapſes. | | 

If the ovarium be injected in the latter months, the 
corpus luteum will appear to be compoſed chiefly of 
veſlels. A portion of it, however, in the centre, will 
not be filled; from which it is, with ſome reaſon, ſul- 
pected that it is a cavity, or that it contains a ſubſtance 
not yet organized, 
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Ak r. VI. MANN ER of CI RcULATIioN between the Mo- 
THER and Fokrus. 


AFTER many diſputes on this ſubject, it is now ge- 
nerally allowed, that the communication between the 
parent and child is carried on entirely by means of the 
placenta, whoſe ſpongy ſurface adheres to the internal 
ſurface of the womb, and receives the finer part of the 
arterial blood of the mother by abſorption, No ana- 
ſtomoſes of blood-veflels between them have yet been 
clearly ſhown by the experiments of any phyſiologiſt; 
nor has any coloured injection been puſhed from the 
uterus into the anterior vaſcular part of the cake, nor 
from the foetus or umbilical veſſels into the cellular 
part, except by the force of extravaſation. This cel- 
ular part of the placenta is probably derived from the 
decidua ; and is not a ſpongy inorganic ſubſtance, 
merely intended for the attachment of the cake, but 
probably a regularly conſtructed and organized part 
belonging to the mother. The cells, therefore, can- 
not be filled by injection from the umbilical veſſels, 
though an injection will readily paſs from the veſſels of 
the uterus. 

We find the ſame ſtructure obtain in cows, where 
the cellular can be eaſily ſeparated from the vaſcular 
part, and the diſtinct property of each aſcertained. 

As the ſtructure of the cellular part of the placenta is 
ſomewhat ſimilar to that of the more ſimple glands, it 
may be reaſonably inferred, that it is intended for other 
purpoſes beſides merely abſorbing blood, and convey- 
ing it to the umbilical veſſels of the child. It ſeems 
probable, therefore, that an operation ſimilar to ſecre- 
tion is carried on in the placenta; that the veins and 
uteries of the foetus, in the vaſcular part of the cake, 
ae continuous; and that abſorbents ariſe in the folli- 
cles, which ſoon terminate in veins. From this view 
u appears, that the placenta is not only the connecting 
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medium between the mother and child, intended for 


conveying and returning the nutritious fluid from the 
one to the other, but alſo changes and prepares it, in 
a particular manner, for circulating through the mi- 
nute veſſels of the delicate foetus. 

This mode of circulation 1s admirably well contrived 
for the preſervation of the child from diſeaſes which 
would otherwiſe be communicated from the mother. 
If the mutual communication were kept up by conti- 
nuous veſſels, the foetus would conſtantly be in danger 
of ſuffering when the mother's circulation was acccle- 
rated or otherwiſe diſturbed. 


Art. VII. CirRcUuLATION in the Fort Tus. 


Tux finer part of the arterial blood of the mother, 
tranſmitted, in the manner juſt now mentioned, from 
the uterus to the placenta, and conveyed along the 
umbilical cord to the fœtus for its ſupport and increaſe, 
circulates in the ſyſtem of the non-natus 1n the follow- 
ing manner. | | 

The blood paſſes directly from the placenta into the 
umbilical vein; which, running along the funis, perio- 
rates the belly ot the foetus, and enters under the liver, 
where it divides into two branches, nearly at halt a 
right angle. One of theſe branches, called the ductus 
vengſus, carries part of this liquor immediately to the 
lower vena cava. The other carries the reſt to the 
vena portarum; where, after circulating through the 
liver, it alſo gets into the vena cava, and ſo to the 
heart: but the circulation here is carried on without 
any neceſſity for the lungs being dilated, For fœtuſes 
have an oval hole open between the two auricles of the 
heart, and a large communicating canal, called canals 
arterioſus, going between the pulmonary artery and 
aorta; which two paſſages allow the reſt of this circula- 
ting uid, that returns by the cava ſuperior, to be tranſ- 


mitted to the aorta, without paſling through the longs 
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The blood is returned from the fœtus by the arterie 
umbilicales, which take their riſe ſometimes from the 
trunk of the aorta, and ſometimes from the iliac arte- 
ries of the fœtus; and, running by the external ſides of 
the bladder, aſcend to go out at the navel. 

Thus there are three circulations belonging to the 
fetus, viz. one between the uterus and placenta, by 
abſorption ; one between the placenta and foetus, by a 
continuation of veſſels through the cord; and one with- 
in the foerus itſelf, 


ART. VIII. PosiTion of the FotTvs in UTERo. 


Tax ſcœtus is commodiouſly adapted to the cavity of 
the uterus, and deſcribes an oblong or oval figure ; its 
ſeveral parts being collected together in ſuch a manner 
as to occupy the leaſt poſſible ſpace. The ſpine is 
rounded, 'the head reclines forward towards the knees, 
which are drawn up to the belly, while the heels are 
drawn backwards towards the breech, and the hands 
and arms are folded round the knees and legs. [The 
head of the child is generally downwards. This does 
does not proceed, as was commonly alleged, from the 
lunis not being exactly in the middle. of the child's 
body, for it is not ſuſpended by the funis: the reaſon 
Is, becauſe the ſuperior parts are much larger and hea- 
vier in proportion than the inferior. When other parts 
preſent, it ſeems owing to the motion of the child al- 
tering its figure when the waters are much diminiſhed 
n quantity, or to circumvolutions of the cord : when 
the poſition is once altered, it becomes confined or lock- 
ed in the uterus, and cannot eaſily reſume its original 
poſture. 

As the figure of the foetus is oval, and the head na- 
turally falls to the moſt depending part of the uterus, 
the vertex generally points to the os tincæ, with the 
ears diagonally in the pelvis between the pubes and ſa- 
crum. The foetus is mechanically diſpoſed to aſſume 

Vor. II. Cc this 
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this poſition from its peculiar figure and conſtruction, 
particularly by the balk of the head and articulation 
with the neck, by the action of its muſcles, and by the 
ſhape and conſtruction of the cavity in which it is con- 
tained, | 


ArTt. IX. PECULIARITIEs of the Foz Tus. 


Tre foetus, both in external figure and internal ſtruc. 
ture, differs materially, in many-{triking circumſtances, 
from the adult. It is ſufhcient for our preſent purpoſe 
to mention a few particulars. 


The head is very large in proportion to the reſt of | 


the body: the cranial bones are ſoft and yielding, and 
the ſutures not yet united, fo that the bulk of the head 


may be diminiſhed in every direction, and its paſſage 


confequently be rendered more commodious. The 
bones of the trunk and extremities, and all the articu- 
lations, are alſo remarkibly flexible. All the apophyſes 
are epiphyſes; even the heads and condyles and brims 
of cavities, inſtead of bone, are of a ſoft cartilaginous 
conſiſtence. 

The brain, ſpinal marrow, and whole glandular as 
well as nervous and ſanguiferous ſyſtems, are gonſide. 
rably larger in proportion in the fœtus than in the adult. 
It has a gland ſituated in the forepart of the cheſt be- 
tween the laminz of the mediaſtinum, called the thy- 
mus. The liver and kidneys are much larger 1n pro- 
portion; and the latter are divided into a number of 
ſmall lobes, as in the brute. 

The fœtus alfo differs in ſeveral circumſtances from a 
child who has breathed. 

The cavity of the thorax is leſs in proportion than 
after reſpiration. The lungs are ſmaller, more compact, 
of a red colour like the liver, and will fink in water; 
but putrefaction, and a particular emphyſema, as in dil 
eaſes of cattle, and blowing mto them, will make them 


ning , 
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% ning, from this circumſtance, whether a child has breath- 
n ed or not; which we are often called on to do. Nei- 
e ther does their ſinking prove that the child never 
| breathed ; for a child may die, or be ſtrangled in the 
birth, or immediately after, before the lungs are fully 
inflated. 

The arterial and venous ſyſtems are alſo different from 
that of the child. Hence the difference in the manner 
of circulation already taken notice of, 


EXPLANATION of TAB. IX. 


of | 

d 1. Trachea. 

Hi 2. The internal jugular vein, 

e 3. The ſubclavian vein. 

ne 4. Vena cava deſcendens. 

u- 5. The right auricle of the heart. 

es 6, The right ventricle, the pericardium being remo. 


ved. 
7. Part of the left ventricle. 
3, Aorta aſcendens. 
9. Arteria pulmonalis. | 
10 The right lobe of the lungs, part of which is cut off 
| to ſhow the great blood-veſlels. 
11. The left lobe 4 the lungs. 
12, The diaphragm, 
13, The liver. | 
14. The ligamentum rotundum. 
15. The bottom of the gall-bladder projecting beyond 


19 the anterior edge of the great lobe of the liver. 
16, The ſtomach, preſſed by the liver toward the left- 

an ſide. ; 

Ct, 17. The ſmall guts, 


18, The ſpleen, 
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EXPLANATION of TAB, X. 


1. The under fide of the liver. . 
2. Ligamentum rotundum. 
3. The gall-bladder. 
4. The pancreas. 
5. The ſpleen, 
6. The kidney. 
7. Aorta deſcendens. 
8. Vena cava aſcendens. 
9. The emulgent vein. 
10. A probe under the ſpermatic veſſels and the arteria 
| meſenterica inferior, and over the ureters, 
a A The ureter. 
- The iliac veſſels. 
57 The rectum inteſtinum. 
14. The bladder of urine. 
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CHAP. I. 


Of the ARTERIES *. 


HE heart throws the blood into two 
Introduction. great arteries z one of which is nay 
med aorta, the other arteria pulmonalis. 

The aorta diſtributes the blood to all the parts of the 
body, for the nouriſhment of the parts, and for the ſe- 
cretion of different fluids. 

The arteria pulmonalis carries the venal blood thro? 
all the capillary veſſels of the lungs. 

Both theſe great or general arteries are ſubdivided 
into ſeveral branches, and into a great number of ra- 
mifications. | | 
The pulmonary artery.“ The pulmonary artery goes 

| Cc 3 out 
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out from the right ventricle of the heart; and its trunk 
having run almoſt directly upward as high as the cur. 
vature of the aorta, is divided into two lateral branches, 
one going to the right fide, called the right pulmonary 
artery, the other to the left fide, termed the /eft pulno. 
nary artery. The right artery paſſes under the curva. 
ture of the aorta, and is conſequently longer than the 
left. They both run to the lungs, and are diſperſed 
through their whole ſubſtance by ramifications nearly 
like thoſe of the bronchia, and lying in the ſame direc. 
tions. From the pulmonary arteries the blood is re- 
turned by the veins, which, contrary to the courſe of 
the arteries, begin by very minute canals, and gradu- 
ally become larger, forming at length four large trunks 
called pulmonary veins, which terminate in the left auricle 
by one common opening, from whence the blood paſſes 
into the left ventricle.” From this the aorta goes out ina 
direct courſe, nearly over-againſt the fourth vertebra of 
the back. Its courſe, I ſay, is direct with reſpect to the 
heart; but with reſpect to all the reſt of the body, it 
aſcends obliquely from the leſt to the right hand, and 
from before, backward. | 

Soon after this, it bends obliquely from the right 
hand to the left, and from before, backward, reaching 
as high as the ſecond vertebra of the back ; from 
whence it runs down again in the ſame direction, form- 
ing an oblique arch. Ihe middle of this arch is almoſt 
oppoſite to the right ſide or edge of the ſuperior por- 
tion of the ſternum, between the cartilaginous extremi- 
ties or ſternal articulations of the firſt two ribs. 

From thence the aorta deſcends in a direct courſe a- 
long the anterior part of the vertebræ, all the way to 
the os ſacrum, lying a little toward the left hand ; and 
there it terminates in two ſubordinate or collateraltrunks, 
called arteria iliaca. 

General diviſion of the aorta. The aorta is by ana- 
tomiſts generally divided into the aorta aſcendens and 
aorta deſcendens, though both are but one and the _ 

| trunk. 


Chap. I. OF THE ARTERIES. 399 


trunk. It is termed aſcendens, from where it leaves the 
heart to the extremity of the great curvature or arch. 
The remaining part of this trunk from the arch to the 
os ſacrum or bifurcation already mentioned, is named 
deſcendens, 

The aorta deſcendens is further divided into the ſu- 
perior and inferior portions; the firſt taking in all that 
lies above the diaphragm ; the other, all that lies be- 
tween the diaphragm and the bifurcation, 

The aorta aſcendens is chiefly diſtributed to part of 
the thorax, to the head and upper extremities. The 
ſuperior portion of the aorta deſcendens furniſhes the 
reſt of the thorax; the inferior portion furniſhes the 
abdomen and lower extremities. 

The great trunk of the aorta, through its whole length, 

ſends off immediately ſeveral branches, which are after- 
wards differently ramified ; and theſe arterial branches 
may be looked upon as ſo many trunks with reſpett to, 
the other ramifications, which again may be conſidered 
as ſmall trunks with regard to the ramifications that 
they ſend off. 

The branches which go out immediately from the 
trunk of the aorta, may be termed original or capital 
branches ; and of theſe ſome are large, and others very 
imall. 

The large capital branches of the aorta are theſe : 
two arterize ſubclavie; two carotides, one cæliaca, one 
meſenterica ſuperior, two renales, formerly termed emul- 
gentes, one meſenterica inferior, and two iliacæ. 

The ſmall capital branches are chiefly the arteriz co- 
ronariæ cordis, bronchiales, c ſophagææ, intercoſtales, 
diaphragmaticæ inferiores, ſpermaticæ, lumbares, and 
ac 
Theſe capital branches or arteries are for the moſt 
part diſpoſed in pairs; there being none in odd num- 
bers but the cæliaca, the two menſentericæ, ſome of the 
cſophagææ, the bronchialis, and ſometimes the ſacræ. 
The ramifications of cach capital branch are in une- 
Cc4 | ven 
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ven numbers with reſpe& to their particular trunks; 
but with reſpect to the ramifications of the like ca pital 
trunks on the other fide, they are diſpoſed in pairs, 
Among the branches there are in odd numbers, none 
but the arteria ſacra when it is ſingle, and the ceſopha. 
gææ, the ramifications of which are ſometimes found in 
pairs. 

Before I enter upon the detail of each of theſe parti- 
cular arteries, many of which have proper names; it 
will be convenient to give a ſhort view of the diſpoſi- 
tion and diſtribution of the principal arterial branches, 
as a general plan to which all the particularities of each 
diſtribution may afterwards be referred: for I have found 
by experience, that the common method of deſcribin 
the courſe of all the ramifications of theſe veſſels, with- 
out having firit given a general idea of the principal 
branches, is very troubleſome to beginners. 

General diſtribution of the branches of the aorta. The 
aorta gives riſe to two ſmall arteries, called coronariæ 
cordis, which go to the heart and its auricles; one of 
which is ſituated anteriorly, the other poſteriorly, and 
fometimes they are three in number. 

From the upper part of the arch or curvature, the 
aorta ſends out commonly three, ſometimes four, large 
capital branches, their origins being very near each 
other. When there are four, the two middle branches 
are termed arteri& carotides ; the other two, ſubclavia; 
and both are diſtinguiſhed into right and left. 

When there are but three branches, which is often- 
eſt the caſe, the firſt is a ſhort trunk, common to the 
Tight ſubclavian and carotid ; the ſecond i is the left ſub- 
clavian; and the third the let carotid. Sometimes, tho 
very rarely, theſe four arteries unite in two trunks. 

The origin of the left ſubclavian terminates the 
aorta aſcendens ; but I have ſoinetimes obſerved four 
branches, the firſt three of which were thoſe already 
mentioned, and the fourth a diltin& trunk of the left 
vertebrai artery. 
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It muſt be obſerved, that theſe large branches which 
ariſe from the curvature of the aorta, are fituated ob- 
liquely ; the firſt, or that which is moſt on the right 
hand, lying more forward than the reſt, and the laſt, 
which is moſt on the left hand, more backward. The 
firſt and ſecond, or middle branches, are generally in 
the middle of the arch, and the third lower down. 
Sometimes the firſt alone 1s in the middle; all which 
varieties depend on the obliquity of the arch. 

The carotid arteries run up directly to the head, each 
of them being firſt divided into two, one external, the 
other internal, Ihe external artery goes chiefly to the 
outer parts of the head and dura mater, or firſt cover- 
ing of the brain. The internal enters the cranium 
through the bony canal of the os petroſum; and is di- 
{tributed through the brain by a great number of rami- 
fications. 

The ſubclavian arteries ſeparate laterally and almoſt 
tranſverſely, each toward that fide on which it lies, be- 
hind and under the claviculz, from whence they have 
their name. The left ſeems to be ſhorter, and runs more 
obliquely than the right. 

The ſubclavian on each fide terminates at the upper 
edge of the firſt rib, between the lower inſertions of the 
firſt ſcalenus muſcle; and there, as it goes out of the 
thorax, takes the name of arteria axillaris. 

During this courſe of the ſubclavian artery, taking in 
the common trunk of the right ſubclavian, ſeveral arte- 
ries ariſe from it, viz. the mammaria interna, media- 
ſtina, pericardia, diaphragmatica minor five ſuperior, 
thymica, and trachealis. 

The thymica and trachealis on each fide are in ſome 
ſubjeQs only branches of one ſmall trunk which ſprings 
from the common trunk of the right ſubclavian and ca- 
rotid. 

They are generally ſmall arteries, which run ſome- 


5 ſeparate, and ſometimes partly ſeparate and partly 
joined, 
The 
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The ſubclavian ſends off likewiſe the mammaria in- 
terna, vertebrales, cervicales, and ſometimes ſeveral of 
the upper intercoſtales. 

The axillary artery, which 1s only a continuation of 
the ſubclavian, from where it goes out of the thorax to 
the axilla, detaches chiefly the mammaria externa or 
thoracica ſuperior, thoracica inferior, ſcapulares externæ, 
fcapularis interna, humeralis or muſcularis, &c. After- 
wards it is continued, by different ramifications and 
under different names, over the whole arm, all the way 
to the ends of the fingers. 2 85 

The ſuperior portion of the aorta deſcendens gives 
off the arteriꝶ bronchiales, which ariſe ſometimes by a 
ſmall common trunk, fometimes ſeparate, and ſome- 
times do not come immediately from the aorta. It next 
ſends off the œſophagææ, which may be looked upon 
as mediaſtinze polteriores ; and then the intercoſtales 
from its poſterior part, which in ſome ſubjects come all 
from this portion of the aorta, in others only the loweſt 
eight or nine. 

The ſmall anterior arteries here mentioned are gene- 
rally, at their origins, ſingle and in uneven numbers, 
but they divide ſoon after toward the right and left. 

The inferior portion of the deſcending aorta, as it 
paſſes through the diaphragm, gives off the diaphrag- 
maticæ inferiores or phrenicæ, which however do not 
always come immediately from the aorta. Afterwards 
it ſends off ſeveral branches anteriorly, -poſteriorly, and 
laterally. | 

The anterior branches are cæliaca, which ſupply 
the ſtomach, liver, ſpleen, pancreas, &c.; the meſente- 
rica ſuperior, which goes chiefly to the meſentery, to 
the ſmall inteſtines, and to that part of the great inte- 
{tines which lics on the right fide of the abdomen; the 
meſenterica inferior, which goes to the great inteſtines 
on the left fide, and produces the hæmorrhoidalis in- 
terna; and laſtly, the right and left arteriæ ſpermaticZ- 


The poſtcrior branches are the arteriæ lumbares, ot 
whic 
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which there are ſeveral pairs, and the ſacræ, which do 
which not always come from the trunk of the aorta. 

The lateral branches are the capſulares and adipoſe, 
the origin of which often varies; the renales, formerly 
termed emulgentes, and the iliacæ, which terminate the 
aorta by the bifurcation already mentioned. 

The iliac artery on each fide is commonly divided 
into the external or anterior, and internal or poſterior. 

The internal iliaca is likewiſe named arteria hypoga- 
ſtrica; and its ramifications are diſtributed to the viſ- 
cera contained in the pelvis, and to the neighbouring 
parts, both internal and external. 

The iliaca externa, which is the true continuation of 


the thac trunk, and alone deſerves that name, goes on 


to the inguen, and then out of the abdomen, under the 
ligamentum Fallopii ; having firſt detached the epiga- 
ſtrica, which goes to the muſculi abdominis recti. Ha- 
ving quitted the abdomen, it commences arteria crura- 
lis, which runs down upon the thigh, and is diſtributed 
by many branches and ramifications to all the lower ex- 
tremity. 

I ſhall now go on to examine particularly all the ca- 
pital or original branches of the aorta, from their ori- 
gin to the entry of them, and of their ramifications in- 
to all the parts of the body, and all the difterent viſcera 
and organs. 

Arteriæ cardiacæ five coronarie cordis. The cardiac 
or coronary arteries of the heart, ariſe from the aorta 
immediately on its leaving the heart. They are two 
in number; and, according to the natural ſituation of 
the heart, one is rather ſuperior than anterior, the other 
rather inferior than poſterior. 

They go out near the two ſides of the pulmonary ar- 
tery ; which having firſt ſurrounded, they afterwards 
run upon the baſis of the heart in form of a kind of 
crown or garland, from whence they are called corona- 
i; and then purſue the ſuperficial traces of the union 
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of the two ventricles, from the baſis of the heart to the 
apex. 

They ſend communicating branches to each other, 
which are afterward loſt in the ſubſtance of the heart, 
as ſhall be ſhown more particularly in deſcribing that 
organ. | 

We ſometimes meet with a third coronary artery, 
which ariſes from the aorta more backward, and 1s ſpent 
on the poſterior or lower ſide of the heart. 

The arteriæ carotides in general. The carotid arteries 
are commonly demonſtrated after the ſubclavian ; but I 
chooſe to deſcribe them firſt, that I may afterwards be 
able to purſue the arteries of the thorax, ariſing partly 
from the ſubclaviz, and partly from the aorta deſcen- 
dens, without interruption. 

Theſe arteries are two in number, one called the 
right carotid, the other the /eft. They ariſe near each 
other, from the curvature or arch of the aorta ; the leſt 
immediately, the right moſt commonly, from the trunk 
of the ſubclavia on the ſame ſide, as has been already 
obſerved, | 

They run upon each fide of the trachea arteria, be- 
tween it and the internal jugular vein, as high as the 
larynx, without any ramification. During this courſe, 
therefore, they may be named carotid trunks, or gene- 
ral, common, and original carotids. Each of theſe 
trunks 1s afterwards ramified in the following man- 
ner. 

The trunk having reached as high as the larynx, is 
divided into two large branches or particular carotids; 
one named external, the other internal; becauſe the 
firſt goes chiefly to the external parts of the head, the 
ſecond enters the cranium, and is diſtributed to the 
brain. 

The external carotid is anterior, the internal poſte- 
rior; and the external is even ſituated more inward 
and nearer the larynx than the other; but the common 
Names 
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names may ſtill be retained, as being taken, not from 
their ſituation, but from their diſtribution. 
Arteria carotis externa. The external carotid is the 


ſmalleſt, and yet appears by its direction to be a conti- 


nuation of the common trunk. It runs inſenſibly out- 
ward, between the external angle of the lower jaw and 
the parotid gland, which it ſupplies as it paſſes. After- 
wards it aſcends on the foreſide of the ear, and ends 
in the temples. 

In this courſe it ſends off ſeveral branches, which 
may well enough be divided into anterior or internal, 
and poſterior or external ; and the principal branches 
of each kind are theſe. 

The firſt anterior or internal branch goes out from 
the very origin of the carotid on the inſide; and ha- 
ving preſently afterward taken a little turn, and ſent 
off branches to the jugular glands near it to the fat and 
{kin, it runs tranſverſely, and is diſtributed to the glan- 
dulæ thyroidzz, and to the muſcles and other parts of 
the larynx; for which reaſon I name it /aryngee, or 
gutturalis ſuperior. It likewiſe ſends ſome branches to 
the pharynx and muſcles of the os hyoides. 

The ſecond anterior branch paſſes over the neareſt 
cornu of the os hyoides to the muſcles of that bone and 
of the tongue; and to the glandulæ ſublinguales; af- 
terwards paſling before the cornu of the os hyoides, it 
loſes itſelf in the tongue; from whence it has been call- 
ed arteria ſublingualis; and it is the ſame artery which 
others have named ranina. 

The third branch, or arteria maxillaris inferior, goes 
to the maxillary gland, to the ſtyloide and maſtoide 
muſcles, to the parotid and ſublingual glands, to the 


muſcles of the pharynx, and to the ſmall flexors of the 


head. 
The fourth branch, which I name arteria maxillaris 
externa, paſles anteriorly on the maſſeter muſcle, and 
middle of the lower jaw near the chin ; from whence 
it has a denomination, in ſome languages, which can- 
not 
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not be expreſſed in Engliſh. Afterwards it runs under 
the muſculus deprefla angulioris, which it ſupplies, as 
well as the buccinator and the depreſſor labii infe- 
rioris. 

It ſends off a particular branch, very much contort- 
ed, which divides at the angular commiſſure of the 
lips, and running in the fame manner along'the ſupe- 
rior and inferior portions of the muſculus orbicularis, 
it communicates on both fides with its fellow, and 
thereby forms a kind of arteria coronaria labiorum. 

Afterwards it aſcends toward the nares, and is diſtri. 
buted to the muſcles, cartilages, and other parts of the 
noſe, ſending down ſome twigs which communicate 
with the coronary artery of the lips. Laſtly, it reaches 
the great angle of the eye, and is ramified and loſt on 
the muſculus orbicularis palpebrarum, ſuperciliaris, and 
frontalis. Through all this courſe it is named arteria 
angularis. , | 

The fifth branch ariſes over-againſt the condyle of the 
lower jaw; and as it is very conſiderable, I call it ma- 
xillaris interna. It paſſes behind the condyle ; and ha- 
ving given off a twig among the muſculi pterygoidæi, 
it is divided into three principal branches. 

The firſt branch goes through the inferior orbitary 
or ſpheno-maxillary fiſſure to the orbit, after having 
ſupplied the muſcles about the uvula, and the glandu- 
lous membrane of the poſterior nares, through the to- 
ramen ſpheno-palatinum. I name this branch ſþhenc- 
maxillaris. 

It ſends ſome very ſmall branches inferiorly and la- 
terally to the parts contained in the orbit, and detaches 
a fmall ſubaltern branch through the extremity of the 
ſuperior orbitary or ſphenoidal fiſſure, which enters the 
granium, and is ſpent upon the dura mater, commu— 
nicating there with the other artery of the dura mater, 
which enters by the foramen ſpinale of the ſphenoidal 
bone: | 


„It ſends off likewiſe another ſubaltern branch, ww 
: paſſes 
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paſſes through the poſterior opening of the orbitary ca- 


nal; and having furniſhed the maxillary ſinus and the 


teeth, goes out by the inferior orbitary hole, and on 
the cheek communicates with the angular artery, 

The ſecond of the three branches runs through the. 
canal of the lower jaw; and being diſtributed to the 
alveoli and teeth, goes out at the hole near the chin, 
and loſes itſelf in the neighbouring muſcles, communi- 
cating with the rami of the arteria maxillaris externa. 

The third branch of the maxillaris interna runs u 
between the internal and external carotids, paſſes thro” 
the foramen ſpinale of the ſphenoidal bone, and is di- 
ſtributed to the dura mater by ſeveral ramifications, 
which run forward, upward, and backward; the up- 
permoſt communicating with thoſe on the other ſide 
above the longitudinal ſinus of the dura mater. 

This artery of the dura mater, which may be termed 
ſpheno-ſpinalts, to diſtinguiſh it from thoſe that go to 
the ſame part by another courſe, ariſes ſometimes from 
the trunk of the external carotid, behind the origin of 
the laryngæa or gutturalis ſuperior, and ſometimes from 
the firſt ramus of the maxillaris interna, juſt before it 
enters the ſpheno-maxillary fiſſure. | 

The ſixth anterior or internal branch, which is very 
ſmall, is ſpent on the muſculus maſſeter, 

The firſt external or poſterior branch is named arte- 
na occipitalis. It paſſes obliquely before the internal 
jugular vein, and having given twigs to the muſculus 
ſtylo-hyoidzeus, ſtylo-gloſſus, and digaſtricus, it runs 
between the ſtyloide and maſtoide apophyſes, along the 
maſtoide groove, and goes to the muſcles and inte- 
guments which cover the os occipitis, turning ſeveral 
times in an undulating manner as it aſcends back- 
wards. 

It communicates by a deſcending branch with the 
vertebral and cervical arteries, as has been already 
laid, near the top of the head; it communicates like- 
wie with the poſterior branches of the temporal ar- 


ery, 
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tery, and it ſends a branch to the foramen maſtgj. 
dæum. | 

The ſecond external branch ſpreads itſelf on the out- 
ward ear, by a great many {mall twigs on each fide, fe. 
veral of which run inward, and furniſh the cartilages, 
meatus auditorius, {kin of the tympanum, and internal 
ear. 

The trunk of the external carotid aſcends afterward 
above the zygoma, paſting between the angle of the 
lower jaw and parotid gland, and forms the temporal 
artery, which divides into an anterior, middle, and po. 
ſterior branch. | ; 

The anterior branch of the temporal artery goes to 
the muſculus frontalis, communicates with the arteria 
angularis, and ſcmetimes gives off a very ſmall artery, 
which pierces the internal apophyſis of the os mala all 
the way to the orbit. The middle branch goes partly to 
the muſculus frontalis, partly to the occipitalis. The 
poſterior branch goes to the occiput, and communi- 
cates with the arteria occipitalis. All theſe branches 
likewiſe furniſh the integuments. 

Arteria carotis interna. The internal carotid artery 
leaving the general trunk, is at firſt a little incurvated, 
appearing as if either it were the only branch of that 
trunk, or a branch of the trunk of the external caro- 
tid. Sometimes the curvature is turned a little outward, 
and then more or leſs inward, paſting behind the neigh- 
bouring external carotid. 

It is ſituated a little more backward than the carotis 
externa, and generally runs up without any ramification, 
as high as the lower orifice of the great canal of the 
apophyſis petroſa of the os temporis. It enters this ori- 
fice directly from below upward, and afterward makes 
an angle according to the direction of the canal, the reſt 
of which it paſſes horizontally, being covered by a pro- 
duction of the dura mater. | 

At the end of this canal it is again incurvated from 


below upward, and enters the cranium through a no 
I 0 
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of the ſphenoidal bone. Then it bends from behind, 
forward, and makes a third angle on the ſide of the ſel- 
la ſphenoidalis ; and again a fourth, under the clinoide 
apophyſis of that ſella, 

As 1t leaves the bony canal to enter the cranium, it 
ſends off a ſmall branch through the ſphenoidal fiflure 
to the orbit and eye; and ſoon afterward a conſider- 
able branch, through the foramen opticum, to ſupply 
the contents of the orbit. The continuation of this 
paſſes out through the foramen ſupra orbitarius, to be 
diſtributed to the forehead. At the inner angle of the 
eye it communicates with the angular artery. 

Afterwards the internal carotid runs under the baſis 
of the brain to the fide of the infundibulum, where it is 
at a ſmall diſtance from the internal carotid of the other 
fide, and there it commonly divides into two principal, 
branches, one anterior, and one poſterior. 

The anterior branch runs forward under the brain, 
firlt ſeparating from that on the other fide, then coming 
nearer again, it unites with it by an anaſtomoſis or com- 
munication in the interſtice between the olfactor 
nerves.. Afterwards, having ſent off ſmall arteries, 
which accompany theſe nerves, it leaves its fellow, and 
divides into two or three branches. 

The firſt of theſe branches goes to the anterior lobe 
of the brain; the ſecond, which is ſometimes double, 
is inſerted on the corpus calloſum, to which it gives 
lome ramifications, as allo to the falx of the dura ma- 
ter and middle lobe of the brain. The third, which in 
lome ſubjects is a diſtinct branch, in others only a di- 
viſion of the ſecond, goes to the poſterior lobe of the 
brain. This might be looked upon as a third princi- 
pal branch, lying between the other two. 

The poſterior branch communicates firſt of all with 
the vertebral artery of the ſame ſide, and after running 
between the anterior and lateral lobes of the brain, di- 
vides into ſeveral rami, which run between its ſuperficial 


arcumvolutions ; and are ramified in many different di- 
Vor. II. Dd rections 


£19 OF THE ARTERIES. Part vll. 


rections on ind between theſe circumvolutions, all the 
way to the bottom of the ſulci. 

All theſe ramifications are covered by the pia mater, 
in the duplicature of which they are diſtributed, and 
form capillary reticular textures in great numbers; and 
afterwards they are loſt in the inner ſubſtance of the 
brain. The anterior and middle branches produce the 


fame kind of ramifications, and the anterior, in particu- w! 
lar, ſends a twig to the corpus calloſum. tl 
Arteria ſubclavia. The ſubclavian arteries are named cl 
from their ſituation near the claviculæ, in the tranſverſe 0 
direction of which they run. They are two in number, I 
one right, the other left; and they ariſe from the arch W 
of the aorta, on each fide of the left carotid, which 
commonly lies in the middle between them; but when th 
both carotids go out ſeparately, they both he be- vl 
tween the ſubclaviæ. "Theſe arteries terminate, or ra- w] 
ther change their name, above the middle of the two . 
firſt ribs, between the anterior inſertions of the muſcult in 
ſcaleni. | cl] 
The right ſubclavian is larger at the beginning than f 
the left, when it produces the right carotid; its origin my 
is likewiſe more anterior and higher, becauſe of the ob- cl: 
liquity of the arch of the aorta; for which reaſon allo thi 
the left is ſhorter than the right, and runs more oblique- ar 
ly. Both of them are diſtributed much in the ſame pa 
manner; and therefore the deſcription of one may like- 
wile be applicd to the other. a 
Ine right ſubclavian, the longeſt of the two, gives ſu 
off, firſt of all, ſmall arterics to the mediaſtinum, thy- do 
mus, pericardium, aſpera arteria, &c. which are named tl 
mediaſtine, thymuce, pericardia, and tracheales. Thele nu 
{mall arteries ſometimes go out from the ſubclavian it- g 
felf, either ſeparately or by ſmall common trunks; [th 
ſometimes they are branches of the mammaria interna, It 
eſpecially the mediaſtina. _ 
Aiterward this right ſubclavian, at about a finger's 9 


breadth from its origin, often produces the common 
Ca» 
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carotid of the ſame fide; and at a ſmall finger's 
breadth from the carotid, it gives off commonly three 
confiderabie branches, viz. the mammaria interna, cer- 
vicalis, and vertebralis, and ſometimes an intercoſtal ar- 
tery, which goes to the firſt ribs called znterco/talis ſupe- 
or « 

Arteria thymica. The arteria thymica communicates 
with the mammaria interna, and ſometimes ariſes from 
the anterior middle part of the common trunk of the ſub- 
clavian and carotid. The thymus receives likewiſe 
ſome rami from the mammaria interna and intercoſta— 
is ſuperior. The fame obſervation may be applicd to 
the mediaſtina and pericardia. 5 

Arteria pericardia. The pericardia ariſes much in 


| the ſame manner with the thymica, and runs down up- 


on the pericardium all the way to the diaphragin, to 
which it ſends ſome ſmall ramifications. 

Arteria mediaſtina. The mediaſtina ariſes ſometimes 
immediately after the thymica, and is diſtributed prin- 
cipally to the mediaſtinum. _ 

Arteria trachealis. The trachealis, which may like- 
wiſe be named gutturalis inferior, runs up from the ſub- 
clavia, in a winding courſe, along the aſpera arteria, to 
the glandulæ thyroidææ and larynx, detaching ſmall 
arteries to both ſides, one of which runs to the upper 
part of the ſcapula. | 

Arteria mammaria interna. The internal mammary 
artery comes from the anterior and lower fide of the 
ſubclavia, near the middle of the clavicula, and runs 
down for about one finger's breadth, behind the car- 
tlages of the true ribs, an inch diſtant from the ſter- 
num. 

In its paſſage it ſends rami to the thymus, media- 
ſtinum, pericardium, pleura, and intercoſtal muſcles, 
It likewiſe detaches other branches, through theſe 
muſcies and between the cartilages of the ribs, to the 
pectoralis major, and other neighbouring muſcular por- 


tions, to the mamma, membrana adipoſa, and ſkin. 
1 D d 2 Se- 
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Several of theſe rami communicate, by anaſtomoſes, 
with the mammaria externa, and other arteries of the 
thorax, eſpecially in the ſubſtance of the pectoralis ma- 
jor, and likewiſe with the intercoſtals. Afterwards it 
goes out of the thorax on one fide of the appendix en. 
fiformis, and is loſt in the muſculus abdominis ree— 
tus, a little below its upper part; communicating, at 
this place, by ſeveral ſmall ramifications with the arteria 
_epigaſtrica ; and, in its courſe, it gives branches to the 
peritonzum, and to the anterior part of the oblique and 
tranſverſe muſcles of the abdomen. 

Arteria cervicalis. The cervical artery ariſes from the 
upper fide of the ſubclavian, and is preſently afterwards 
divided into two, which come out ſometimes ſepa- 


rately, ſometimes by a ſmall common trunk. The } 


largeſt of theie two arteries 1s anterior, the other po- 
ſterior. 

The anterior cervicalis, running behind the carotid 
of the fame ide, is diſtributed to the muſculus coraco- 
hyoidzus, maſtoidæus, cutaneus, ſterno-hyoidæus, and 
ſterno-thyroidæus, to the jugular glands, the aſpera ar- 
teria, the muſcles of the pharynx, bronchia, ceſopha- 
gus, and to the anterior muſcles which move the neck 
and head. This artery has been obſerved to ſend out 
the intercoſtalis ſuperior. 

The poſterior cervicalis ariſes ſometimes a little after 
the vertebralis, and ſometimes from that artery. It 
paſſes under the tranſverſe apophyſis of the laſt verte- 
bra of the neck; and ſometimes through a particu- 
lar hole in that apophyſis; and from thence runs up 
backward in a winding courſe, on the vertebral 
muſcles of the neck, and then returns in the ſame 
manner. | : 

It communicates with a deſcending branch of the oc- 
cipital artery, and with another of the vertebral artery 
above the ſecond vertebra. It is diſtributed to the mul- 
culi fcaleni, angularis ſcapulæ, and trapezius, and to 
the jugular glands and integuments. 4 

bo 
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Arteria vertebralis. The vertebral artery goes out 
- WT from the poſterior and upper ſide of the ſubclavian, al- 
it moſt oppoſite to the mammaria interna and cervicalis. 
- WT | runs up through all the holes in the tranſverſe apo- 
- chyſis of the vertebra of the neck, and in its paſſage 
it ends off little twigs through the lateral notches of theſe 
ia Wl vertebra, to the medulla ſpinalis and its coverings. It 
ic Wl iſo gives arteries to the vertebral muſcles, and to other 
muſcles near them. 

As it paſſes through the tranſverſe hole of the ſecond 
rertebra, it is generally incurvated, to accommodate it- 
ſelf to the particular obliquity of this foramen, mention- 
ed in the deſcription of the ſkeleton. And between this 
hole and that in the firſt vertebra, it takes another lar- 
ger turn in a contrary direction to the former. Having 
paſſed the tranſverſe hole of the firſt vertebra, it is con- 


id WM fderably incurvated a third time, from before back- 
o- WM yards, as it goes through the fuperior and poſterior 
nd WE witch in this vertebra. | 


At this third curvature, it ſends off a ſmall branch, 
which is ramified on the outer and poſterior parts of the 
ociput, and communicates with the cervical and occi- 
ptal arteries. Having afterwards reached the great fo- 
amen of the os occipitis, it enters the cranium, and 


ter dierces the dura mater; and on theſe accounts it may 
it de named arteria occipitalis poſterior, to diſtinguiſſi it 

te- tom the other, which is lateral. 

cu- As ſoon as it enters the cranium, it ſends ſeveral ſmall 
up mifications to the back-part of the medulla oblongata, 


ad to the corpora olivaria and pyramidalia, which are 
lkewiſe ſpread on the backſides of the fourth ventricle 
0 the brain, and form the plexus choroides of the ce- 
oc- Ardellum. | 
ery Afterwards it advances on the apophyſis baſilaris ot 
wl- de os occipitis, inclining by ſmall degrees toward the 
to eertebral artery of the other ſide, all the way to the 
Uremity of that apophyſis, where they both join in 
| 3 | one 
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one common trunk, which may be named arteria haf. b 
laris. : 
Arteria baſilarts. The arteria baſilaris runs forward ; 
under the great tranſverſe protuberance of the medulla a 
oblongata, to which it gives ramifications, as well as to 
the neighbouring parts of the medulla. Sometimes N 
this artery divides again near the extremity of the apo. 4 
phyſis baſilaris into two lateral branches, which com- 0 
municate with the poſterior branches of the two in- 
ternal carotides, and are loft in the poſterior lobe of b 
the brain. t 
Arteriæ ſpinalis. The ſpinal arteries are two in num. WI P 
ber, one anterior, and one pollerior ; both produced b 
by both vertebrales, each of which, as ſoon as it enters ie 


the cranium, ſends out a ſmall branch, by the union of 
which the poſterior ſpinalis is formed. Afterwards Wl © 


the vertebrales advancing on the apophyſis baſilaris, or tl 
production of the occipital bone, detach backward two ſc 
other ſmall branches, which likewiſe meet, and by their n 
union form the ſpinalis anterior. "Theſe ſpinal arterics WI * 
run down on the fore and back ſides of the medula le 
{pinaiis, and, by ſmall tranſverſe ramifications, commu— th 
nicate with thoſe which the intercoſtal and lumbar ar. 
terics {end to the fame part. art 
Arteria auditoria interna. "The internal auditory artery e 
goes off from cach fide of the arteria baſilaris to the or- u. 
gan of hearing, accompanying the auditory nerve, ha- thi 
ving firſt furniſhed ſeveral ſmall twigs to the membrana lik 
arachnoides. an 
Arteria meningæa poſterior. The poſterior menin . 
gæa ariſes from the fame trunk with the auditoria inter “ 
na, and goes to the back-part of the dura mater, on | 
the occipital and temporal bones, and likewife ſupplic} ne 
the neighbouring lobes cf the brain. a, 
Arteria intercoſtalis ſuperior. When the ſuperior in as 
tercoſtal artery does not go out from the trunk f e 
aorta deſcendens, it commonly ariſes from the lower fit! — 


of the ſubclavian, aud runs down on the inſide 0: 
* 


* 
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the two, three, or four, uppermoſt true ribs, near their 
heads, and ſends off under each rib a branch whick 
runs along the lower edge, and ſupplies the intercoſtal 
muſcles and neighbouring parts of the pleura. 

Theſe branches or particular intercoſtal arteries com- 
municate with each other at different diſtances by ſmall 
rami, which run upward and downward from one to the 
other, on the intercoſtal muſcles. 

They likewiſe give branches to the muſculi ſterno— 
byoidz1, ſubclavius, vertebrales, and bodies of the ver- 
tebræ; and alſo to the pectoralis major and minor, 
piercing the intercoſtal notch; and laſtly, they ſend 
branches through the muſcles of the firſt four vertebræ 
to the medulla ſpinalis and its coverings. 

Sometimes the ſuperior common intercoſtal artery 
comes from the cervicalis, and not immediately from 
the ſubclavia. Sometimes it ariſes from the aorta de- 
ſcendens, either by ſmall ſeparate arteries, or by a com- 
mon trunk, which divides as it runs obliquely up 
upon the ribs. Laſtly, it ſometimes ariſes from the 
neareſt bronchialis, or from ſeveral bronchiales toge- 
ther. 

Dudtus.arterioſus in ligamentum verſus. The ductus 
arterioſus, which is found only in the fœtus and in very 
young children, ariſes from the aorta delcendens, 1m- 
mediately below the left ſubclavian artery. In adults, 
this duct is ſhrunk up and cloſed, and approaches only 
like a ſhort ligament, adhering by one end to the aorta, 
and by the other to the pulmonary artery; ſo that in 
reality it deſerves no other name than that of /zgamentum 
arterigſum. 

Arteria bronchialig. "The bronchial arteries go com- 
monly from the foreſide of the ſuperior deſcending aor- 
ta, but ſometimes from the firit intercoſtal, and fome- 
times from the arteria o:-fophagaa. Sometimes they ariſe 
ſeparately from each ſide, to go to each lung, and ſome- 
times by a ſmall common trunk, which afterwards ſe- 
Parates towards the right and leſt band, at the biturca- 
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tion of the aſpera arteria, and accompany the ramifica- 
tions of the bronchia. 

The bronchial artery on the left fide often comes 
from the aorta, while the other ariſes from the ſuperio; 
intercoſtal on the ſame fide ; which variety is owing to 
the fituation of the aorta. Sometimes there is another 
bronchial artery which gocs out from the aorta poſte. 
riorly, near the ſuperior intercoſtal, above the bron- 
chialis anterior. 

Sometimes there are free communications obſerve 
between the branches of the bronchial artery and 
thoſe of the pulmonary artery: theſe have been milta. 
ken for direct communications between the bronchial 
artery and pulmonary vein, Vena azygos, &c.“ 

The bronchialis gives a ſmall branch to the neigh- 
bouring auricle of the heart, which communicates witli 
the arteria coronaria. 

Arter iæ &/ophagas. The œſophagææ are generally 
two or three in number, ſometimes but one. They 
ariſe anteriorly from the aorta deſcendens, and are di- 
{tributed to the ceſophagus, &c. Sometimes the upper- 
moſt ceſophagza produces a bronchial artery. 

Arteriò interco/tales inferiores. "The inferior interco- 
{tals are commonly ſcven or eight on each fide, and 
ſometimes ten, when the ſuperior intercoſtals ariſe hke- 
wiſe from the aorta deſcendens; in which caſe theſe run 
obliquely upward, as has been already ſaid. 

They ariſe along the backſide of the deſcending aor- 
ta in pairs, all the way to the diaphragm, and run tranſ- 
vericly towards each fide, on the bodies of the verte- 
bre. Thoſe on the right fide pats behind the vena azy- 
gos; and afterwards they all run to the intercoſtal muſ- 
cles, along the lower edge of the ribs, all the way to 
the ſternum, or near it. 

They ſend branches to the pleura, to the vertebral 
mulcles, to thoſe muſcles whicn lie on the outſides of 
the ribs, and to the upper portions of the muſcles x "x 
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abdomen; and they communicate with the arteriæ epi- 
gaſtricæ and lumbares. 

Sometimes, inſtead of going out from the aorta in 
pairs, they ariſe by ſmall common trunks, which af— 
terwards divide, and ſend an artery to each ncighibour— 
ing rib. 

Before they take their courſe along the ribs, each of 
them detaches one branch between the tranſverſe apo- 
phyſes on both ſides, to the vertebral muſcles, and an- 
other which enters the great canal of the ſpina dorſi. 
Lach of theſe latter branches divides at leaſt into two 
{mall arteries, one of which runs tranſverſely on the 
anterior ſide of the canal, the other on the poſterior 
fide. Both of them communicate with the like arte- 
ries from the other fide of the ſpine, in ſuch a man- 
ner as to form a kind of arterial rings, which like- 
wiſe communicate with each other by other ſmall rami- 
fications, The ſame is to be obſerved in the arteria: 
lumbares. | 

Afterwards each intercoſtal artery having reached the 
middle of the rib, or a little more, divides into two 
principal branches, one internal, the other external. 
Soon after this diviſion, the arteries that run upon the 
talle ribs ſeparate a little from them, being gradually 
bent downward one after another, and are ſpread upon 
the abdominal muſcles. They are likewiſe diſtributed 
to other neighbouring muſcles, and particularly to thoſe 
of the diaphragm, almoſt in the ſame manner with the 
arteriæ phrænicæ; they alſo communicate with the 
lumbares, and ſometimes with branches of the hypo- 
gaſtricæ. | 

Arteria axillares. The ſubclavian artery having left 
the thorax immediately above the firſt rib, in the in- 
terſtice left between the portions of the ſcalenus, there 
receives ine name of axillaris, becauſe it paſſes under 
the axilla, 

In this courſe it gives off from its inſide, a ſmall 
branch to the inſide of the firſt rib ; and ere e 
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four or five principal branches, viz. the thoracica ſy. 
perior or mammaria externa, thoracica inferior, muſcu— 
laris or ſcapularis externa, ſcapularis interna, and hy. 
meralis. 

Arteria thoracica ſuperior. The ſuperior thoracica or 
external mammary artery, runs down in a winding 
courſe on the lateral parts of the thorax, and croſſes the 
ribs. It gives branches to the two pectoral muſcles, to 
the mamma, muſculus ſubclavius, ſerratus major, latiſ. 
ſimus dorſi, and to the upper portions of the coraco- 
brachialis and biceps. 

Theſe branches are ſometimes ſeparate for ſome ſpace; 
and one of them, in particular, runs down between the 
deltoides and pectoralis major, together with the vena 
cephalica, to which it adheres very cloſely, the extremity 
of it piercing the coat of that vein, as if there were 
an anaſtomoſis between them. Another ſometimes 
runs between the muſculus brachiæus and anconæus in- 
ternus, which communicates with a branch of the ra- 
dial artery. 

Arteria thoracica inferior. The inferior thoracic artery 
runs along the inferior coſta of the ſcapula, to the mul- 
culus ſubſcapularis, teres major and minor, infra-ſpi- 
natus, latiſſimus dorſi, ſerratus major, and the neigh- 
bouring intercoſtal muſcles, communicating with the 
arteriæ ſcapulares. 

Arterie ſcapulares. The external ſcapulary artery paſ- 
ſes through the notch in the ſuperior coſta of the ſcapu- 
la, to the muſculus ſupra-ſpinatus and infra-ſpinatus, 
teres major and minor, and to the articulation of the 
ſcapula with the os humeri. 

The internal ſcapularis ariſes from the axillary artery 
near the axilla, and runs backward, to be diſtributed 
to the ſubſcapularis, giving branches to the ſerratus 
major, to the axillary glands, and to the teres major, 
upon which it is ramified in different manners. It like— 
wife ſends rami to the infra- ſpinatus and upper portion 
of the anconæi. 
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Arteria articularis. The articular artery ariſcs from 
the lower and fore part of the axillaris, and runs back- 
ward between the head of the os humeri and teres ma- 
jor, ſurrounding the articulation till it reaches the 
poſterior part of the deltoides, to which it is diſtri- 
buted. 

During this courſe, it gives ſeveral branches to the 
ſuperior portions of the anconz1, to the capſular liga- 
ment of the joint of the ſhoulder, and to the os humeri 
itfelt through ſeveral holes immediately below the great 
tuberoſity of the head of that bone. It likewite commu- 
nicates with the ſcapulary artery. 

Oppoſite to the origin of this articular artery, the ax- 
illaris ſends off another ſmall branch, which runs in a 
contrary direction between the head of the os humeri 
and the common upper part of the biceps and coraco- 
brachialis; and having given branches to the vagina 
and channel of the biceps, and to the perioſteum, at- 
terwards joins the principal humeralis. 

Arteria brachialis. The axillary artery having given 
oft theſe branches, paſſes immediately behind the ten- 
don of the pectoralis major, where it changes its former 
name for that of arteria brachialis. It runs down on the 
inſide of the arm over the muſculus coraco-brachialis 
and anconzus internus, and along the inner edge of 
the biceps behind the vena baſilica, giving ſmall branches 
on both tides to the neighbouring muſcles, to the pe- 
rioſteum, and to the bone. 

Between the axilla and middle of the arm, it is co- 
vered only by the ſkin and fat; but afterwards it is 
hid under the biceps, and runs obliquely forward as it 
deſcends ; being at ſome diſiance from the internal con- 
dyle, but it does not reach the middle of the fold of the 
arm, 

Between the axilla and this place, it ſends off many 
branches tq the infra-ſpinatus, teres major and minor, 
ſubſcapularis, latiſſimus dorſi, ſerratus major, and other 
neighbouring muſcles, to the common integuments, and 
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even to the nerves. Below the fold of the arm, it di- 
vides into two principal branches, one called arteria 
cubitalis, the other radialis. | 

From its upper and inner part, it ſends off a particu. 
lar branch, which runs obliquely downward and back. 
ward over the anconz1, and then turns forward again 
near the external condyle, where it communicates with 
a branch of the arteria radialis. 

Immediately below the infertion of the teres major, 
it gives off another branch, which runs from within out- 
wards, and from behind forward, round the os humeri; 
and deſcends obliquely forward, between the muſculus 
brachiæus, and anconzus externus, to both which it is 
diſtributed in its paſſage. Having afterwards reached 
the external condyle, it unites with the branch laſt 
mentioned, and likewiſe communicates with a branch 
of the arteries of the fore-arm, ſo that there is here a 
triple anaſtomoſes. 

About the breadth of a finger below this ſecond 
branch, the brachial artery ſends off a third, which runs 
down toward the internal condyle, and communicates 
with other branches of the arteries of the fore-arm, as 
we ſhall ſee hereafter. 

About the middle of the arm, or a little lower, much 
about the place where the brachial artery begins to be 
covered by the biceps, it ſends off a branch, which is 
diſtributed to the perioſteum, and penetrates the bone, 
between the muſculus brachizus and anconzus inter- 
nus. 8 

About an inch lower, it gives off another branch, 
which having furniſhed ramifications to the anconæus 
internus, runs over the inner condyle, and likewiſe 
communicates with branches of the arteries of the 
fore-arm. | 

Having got below the middle of the arm, the bra- 
chial artery detaches another branch, which runs be- 
hind the inner condyle in company with a conſiderable 
nerve; and having paſſed over the muſcles inſerted in 
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this condyle, it communicates with that branch of the 
cubital artery which encompaſles the fold of the arm. 

A little lower it ſometimes ſends out another branch, 
which paſſes on the foreſide of the inner condyle, and 
then communicates with a branch which runs up from 
the cubital artery. Theſe three communicating branches 
are termed collateral arteries. 

The common trunk of the brachial #ttery having 
reached the fold of the arm, runs, together with a vein 
and a nerve, immediately under the aponeurofis of the 
biceps, and paſſes under the vena mediana, detaching 
branches on each fide to the neighbouring muſcles, 

About a large finger's breadth beyond the fold of the 
arm, this artery divides into two principal branches; 
one inner or poſterior, named cubitalis; the other outer 
or anterior, named radialis, as has been already ſaid. 

From this bifurcation, the brachial artery ſends 
branches on each fide, to the ſupinator longus, prona- 
tor teres, fat, and ſkin. It ſometimes, though very 
rarely, happens, that this artery is divided from its 
origin into two large branches, which run down on the 
arm, and afterwards on the fore-arm, where they have 
the names of cubitalis and radialis. | 

Arteria cubitalis. The cubital, or ulnar artery, ſinks 
in between the ulna and the upper parts of the prona- 
tor teres, perforatus ulnaris gracilis, and radialis inter- 


is nus; then leaving the bone, it runs down between the 
, perforatus and ulnaris internus, all the way to the car- 
. pus and great tranſverſe ligament. In this courſe it 
winds ad turns ſeveral ways, and ſends out ſeveral 
1, branches. 
18 The firſt is a ſmall artery, which runs inward to the 
ſe inner condyle, and then turns upward like a kind of re- 
e current, to communicate by ſeveral branches with the 
collateral arteries of the arm already mentioned, and 
a- particularly with the third. A little lower down, ano- 
e ther ſmall branch goes off; which having run upward 
le little way,” and almoſt ſurrounded the articulation, 
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communicates with the ſecond collateral artery of the 
arm, between the olecranum and-inner condyle. 
Afterwards, the cubital artery having, in its courſe 


between the heads of the ulna and radius, reached the 


interofſeous ligament, ſends off two principal branches, 
one internal, the other external; which I call the ix. 
terofſecus arteries of the tore-arm. 

Ihe exterital artery pierces the ligament about three 
fingers breadth below the articulation ; and preſently 
afterwards gives off a branch, which runs up like a re. 
current toward the external condyle of the os humeri, 
under the ulnaris externus, and anconæus minimus, to 
which it is diſtributed, as alſo to the ſupinator brevis; 
and it coinmunicates with the collateral arteries of the 
arm on the ſame ſide. | 

Afterward this external interoſſeous artery runs down 
on the outſide of the ligament, and is diſtributed to 
the ulnarus externus, extenſor digitorum communis, 
and to the extenſores pollicis indicis and minimi digit; 
communicating with ſome branches of the internal in- 
terofleous artery. 

Having reached the lower extremity of the ulna, it 
unites with a branch of the internal 1nterofleous artery, 
which at this place runs from within outward, and 1s 
diſtributed together with it on the convex fide of the 
carpus and back of the hand, communicating with the 
arteria radialis, and with a branch of the cubitalis ; 
which will be mentioned hereafter. 

By theſe communications,” this artery forms a fort 
of irregular arch, from whence branches are detached 
to the external interoſſeous muſcles, and to the exter- 
nal lateral parts of the fingers. 

The internal interoſſeous artery runs down very cloſe 
to the ligament, till it reaches below the pronator te- 


res; between which and the pronator quadratus, it 


perforates the ligament, and goes to the convex fide of 


the carpus and back of the hand, where it communi— 
cates 
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cates with the external interoſſeous artery, with the ra- 
dialis and internal branches of the cubitalis, 

From the origin of the two interoſſæœæ, the cubital 
artery runs down between the perforatus, perforans, 
and ulnarius internus, along the ulna, ſending branches 
to the neighbouring parts. Below the internal interoſ- 
ſa, it ſometimes ſends off a branch which runs down 
between the flexor pollicis, radialis internus, and per- 
foratus ; to which it is diſtributed all the way to the 
carpus, where it runs under the internal annular liga- 
ment, and communicates on the hand with branches 
of the arteria radialis, 

Afterward the cubital artery paſles over the internal 
tranſverſe ligament of the carpus, by the ſide of the os 
piſiforme; and having furniſhed the Kin, palmaris bre- 
vis, and metacarpius, it ſlips under the aponeuroſis pal- 
maris, giving off one branch to the hypothenar minimi 
digiti, and another which runs towards the thumb be- 
tween the tendons of the flexors of the fingers and the 
baſes of the metacarpal bones, 

It likewiſe ſends off a branch, which, running be- 
tween the third and fourth bones of the metacarpus, 
reaches to the back of the hand, where it communi- 
cates with the external interoſſcous artery. Aﬀter- 
wards, having ſupplied the interoſſeous muſcles, it com- 
municates with the radialis ; and they both form an 
arterial arch in the hollow of the hand, in the follow- 
ing manner. 

The cubitalis having got about two fingers breadih 
beyond the internal annular ligament of the carpus, 
lorms an arch; the convex ſide of which is turned to 
the fingers, and commonly ſends off three or four 
branches. The firſt goes to the inner and back part 
of the little finger; and is ſometimes a continuation or 
production of that branch which goes to the mulcles 
on the foreſide of the little finger. 

The other three branches run in the interſtices of 
lie four metacarpal bones; near the heads of wg 
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each of them 1s divided into two branches, which pas 
along the two internal lateral parts of each finger, from 
the foreſide of the little finger to the poſterior ſide of the 
index incluſively; and at the ends of the fingers theſe 
digital arteries communicate and unite with each other, 

Sometimes the arch of the cubital artery terminates 
by a particular branch in the middle finger; and in that 
caſe it communicates with the radial artery, which makes 
up what the other wants. 

This arch ſends likewiſe from its concave fide, to. 
wards the ſecond phalanx of the thumb, a branch for 
the lateral internal part thereof; and then ends near the 
head of the firſt metacarpal bone, by a communication 
with the radialis, having firſt given a branch to the fore- | 
fide of the index, and another to the fide of the thumb 
next the former. Theſe communicate at the ends of the 
fingers with the neighbouring branches as in the other 
fingers. | 

This arch ſends likewiſe ſmall twigs to the interoſſeous 
muicles, to the lumbricales, palmaris, and to other 
neighbouring parts; and, laſtly, to the integuments. 
Arteria radialis. The radial artery begins by detach- 
ing a ſmall branch, which runs upwards like a recurrent, 
toward the fold of the arm, and turns backward round 
the external condyle, communicating with the neigh- 
bouring branches from the trunk of the brachial artery, 
eſpecially with the firſt collateral branch on that fide. 

It runs down along the inſide of the radius, between 
the ſupinator longus, pronator teres, and the integu- 
ments, giving branches to theſe muſcles, and likewiſe 
to the perforatus, perforans, and ſupinator brevis. 
From thence it runs in a winding courſe toward the ex- 
tremity of the radius, ſupplying the flexors of the thumb 
and pronator quadratus. 

Having reached the extremity of the radius, it runs 
nearer the ſkin, eſpecially toward the anterior edge of the 
bone, being the artery which we there feel when ve 
examine the pulſe. | 
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At the end of the radius, it gives off a branch to the 
abductor pollicis; and after having communicated with 
the arch of the cubital artery in the palm of the band, 
and ſent off ſome cutaneous branches at that place, it 
d<taches one along the whole internal lateral part of the 
thumb. | 

Afterwards it runs between the firſt phalanx and ten- 
dons of the thumb, to the interſtice between the baſis 
of this firſt phalanx and of the firſt metacarpal bone, 
where it turns toward the hollow of the hand. 

At this turning, it ſends off a branch to the external 
lateral part of the thumb, which, having reached the 
end thereof, communicates by a ſmall arch with the 
branch which goes to the internal lateral part. 

It likewiſe ſends branches outward, which run more 
or leſs tranſverſely between the firſt two bones of the 
metacarpus and the two tendons of the radialis exter- 
nus; and it communicates with an oppoſite branch of 
the cubitalis ; together with which it turniſhes the ex- 
ternal interofſeous muſcles and integuments of the back 
of the hand and convex fide of the carpus. 

| Laſtly, the radial artery terminates, in its paſſage 
over the ſemi-interofleous mulcle of the index, near the 
baſis of the firſt metacarpal bone, and as it runs under 
tie tendons of the flexor muſcles of the fingers, where 
itis joined to the arch of the cubitalis. 

It ſends off another branch, which runs along the 
lorepart of the firſt bone of the metacarpus to the con- 
rex fide of the index, where it is loſt in the integu- 
ments, 
lt gives likewiſe a branch to the internal lateral part 
df the index; which, at the end of that finger, joins 
an oppoſite branch which comes from the arch of the 
cubitalis. It alſo ſends off a ſmall branch crols the in- 
ternal interoſſcous muſcles, where it forms a kind of 
mall irregular arch, which communicates with the oreat 
arch by ſeverat ſmall arterial rami. 

When the arch of the cubitalis ends at the middle 
Yor. Il, Ee ä finger, 
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finger, the radialis runs along the inner or concave part 
of the firſt metacarpal bone; at the head of which it 
terminates by two branches. 
One of theſe branches runs along the inner and an- 
terior lateral part of the index; the other paſſes between 
the flexor tendons of this finger and the metacarpal 
bone; and having communicated with the cubital branch 
of the middle finger, it advances on the poſterior lateral 
part of the index all the way to the end of that finger, 
where it unites again with the firſt branch. 
Arteria diaphragmatica. The left diaphragmatic ar- 
tery goes out commonly from the aorta deſcendens as 
it paſſes between the crura of the ſmall muſcle of the 
diaphragm. The right diaphragmatic comes ſometimces 
from the nearelt lumbar artery, but moſt commonly 
from the cxliaca. Sometimes both theſe arteries ariſe 
by a ſmall common trunk immediately from the aorta, 
They likewiſe have the name of arteriæ phrenice. 
They appear almoſt always in ſeveral ramifications 
on the concave or lower fide of the diaphragm, and 
ſeldom on the upper or convex fide. They give ſmall 
branches to the glandulæ renales, or capſulæ atrabila- 
rizz, which ſometimes communicate with the other ar- 
tcries that go to the ſame part. 
They ſend likewiſe ſmall branches to the fat which 
lies upon the kidneys, called the membrana adipoſa, 
from whence they have the name of arterie adip!ye; 
and they ſometimes come immediately from the trunk 
of the aorta on one fide of the meſenterica ſuperior. 
Beſides theſe capital diaphragmatic arteries, there 
are others of a ſubordinate claſs, which come from the 
intercoſtales, mammariæ internæ, mediaſting, pericar- 
diæ, and cœliaca, as is oblerved in the deſcription ct 
. Each of theſe arteries. 
Arteria celiaca. Ihe cæliac artery riſcs anterior 
and a little to the left hand, from the aorta deſcenden*; 
immediately aſter its paſſage through the ſmall muſcle 


of the diaphragm, nearly oppoſite to the cartilage be- 
tween 
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ween the laſt vertebra of the back and firſt of the loins. 
The trunk of this artery is very ſhort ; and near its ori- 
gin it ſends off from the right fide two ſmall diaphrag- 
maticz, though ſometimes there is only one, which 
goes to the right-hand, and is afterwards diſtributed 
both ways; communicating with the other arteries of 
the ſame name which come from the intercoſtales and 
nammariz. The left branch lends rami to the ſuperior 
gifice of the ſtomach and to the glandula renalis on the 
ame ſide; the right furniſhes the pylorus and the re- 
ul gland on the right ſide. 

Immediately after this, the celiaca gives off a conſi- 
derable branch, named arteria ventriculi coronaria, and 
rſtrica, or gaſtrica ſuperior; and then it preſently di- 
ndes into two large branches; one toward the right 
hand, named arteria hepatica; the other to the left, 
alled /plenica, which is larger than the former. 

Sometimes this artery 1s divided into theſe three 
branches at the ſame place, very near its origin; the 
nk going out from the aorta almoſt in a ſtraight line, 
and the branches from the trunk almoſt at right angles, 
lke radii from an axis; whence this trunk has been 
called axis arterie cœliacæ. 

Arteria ventriculi coronaria. The coronary artery of 
tie ſtomach goes firſt to the left fide of that organ, a 
ile beyond the ſuperior orifice ; round which orifice 
t throws branches, and alſo to every part of the ſto- 
mach near it: and theſe branches communicate with 
thoſe which run along the bottom of the ſtomach to 
de pylorus. 

Afterwards it runs on the right fide of the ſuperior 
onfice, along the ſmall curvature of the ſtomach, al- 
noſt to the pylorus, where it communicates with the 
aeria pylorica ; and turning towards the {mall lobe of 
ae liver, it gives off fome branches to it. 

Then it advances, under the ductus venoſus, to the 
et lobe of the liver, in which it loſes itſelf near the 
beginning of the jult-mentioned duct, having firſt gi- 
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ven off ſome ſmail branches to the neighbouring part, 
of the diaphragm and omentum., 

Arteria hepatica. As ſoon as the hepatic artery leaves 
the cæliaca, it runs to the upper and inner part of the 
pylorus, in company with the vena portæ, fending of 
two branches; a ſmall one called arteria pylorica, and 
a large one named gaſtrica dextra, or gaſtrica major. 

The pylorica is ramiſied on the pylorus, from whence 
it has its name; and having diſtributed branches to the 
neighbouring parts of the ſtomach, which communi. 
cate with thoſe of the right gaſtrica, it terminates on the 
pylorus, by an anaſtomoſis, with the coronary artery 
of the ſtomach. 

The right gaſtric artery having paſſed behind and be. 
yond the pylorus, ſends out a conſiderable branch, na- 
med arteria duodenalis, or inteſtinalis ; which ſome. 
times comes from the trunk of the hepatica, as we 
ſhall ſee hereafter. Afterwards this gaſtric artery runs 
along the right ſide of the great curvature of the ſto- 
mach ; to the neighbouring parts of which, on both 
fides, it diſtributes branches. 

Theſe branches communicate with thofe of the ar- 
teria pylorica, and of the coronoria ventriculi, and with 
the right gaſtro-epiploicæ, which furniſh the ncareſt 
parts of the omentum, and communicate with the me- 
ſenterica ſuperior. After this, the right gaſtric artery 
ends in the left, which is a branch of the ſplenica. 

The duodenal or inteſtinal artery runs along the 
duodenum on the ſide next the pancreas; to both 
which it furniſhes branches, and alſo to the neighbour- 
ing part of the ſtomach. Sometimes this artery goes 
out from the meſenterica ſuperior, and ſometimes it 18 
double. | 

The hepatic artery having ſent out the pylorica and 
right gaſtrica, advances behind the ductus hepaticus, 
toward the veſicula fellis, to which it gives two princl- 


pal branches, called arterie cyſticæ; and another a 
me 
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med bilaria, which is loſt in the great lobe of the li- 
ver. 

Afterwards this artery enters the fiſſure of the liver, 
and joins the vena portæ, with which it runs within a 
membranous vagina, called cap/ulq gliſſoni; and accom- 
panies it through the whole ſubſtance of the liver by 
numerous ramilications, which may be termed arterie 
lepaticæ propriæ. 

Before it enters the liver, it gives ſmall branches to 
the external membrane of this viſcus, and to the cap- 
fla gliſſoni. The gaſtric and proper hepatic arteries 
come ſometimes from the meſenterica ſuperior, when 
the ordinary ramifications are wanting. | 

Arteria ſplenica. Immediately after the origin of the 
ſplenic artery from the cæliaca, it runs toward the left 
hand, under the ſtomach and pancreas, to the ſpleen. 
| adheres cloſely to the poſterior part of the lower fide 
of the pancreas, to which it gives ſeveral branches, na- 
med arterie pancreatice. 

Near the extremity of the pancreas, under the left 
portion of the ſtomach, the ſplenic artery gives off 
a principal branch, called ga/trica ſeniſtra or minor, 
vbich runs from left to right along the left portion of 
e great curvature of the ſtomach, giving branches to 
both ſides of this portion, which communicate with 
thoſe of the coronaria ventriculi. 

This gaſtric artery ſends likewiſe another branch at 
lat to the extremity of the pancreas, which commu- 
llcates with the other pancreatic arterjes. It allo ſup- 
pies the omentum with branches, termed gaſtro-epr- 
flace ſiniſtræ; and then it communicates with the right 
paltrica; and from this union the gaſtro-epiploice me- 
dr are produced. | 

From this detail we learn, that the arteria coronaria 
ntriculi pylorica, inteſtinalis, both gaſtricæ, gaſtro- 
cpiploicæ, and conſcquently the hepatica, ſplenica, and 
neſenterica, communicate all together. | 

Afterwards the ſplenic artery advances towards the 

Ee z ſpleen, 
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ſpleen, in a courſe more or leſs contorted ; but before 
it arrives at that viſcus, it gives two or three branches 
to the large extremity of the ſtomach, commonly called 
vaſa brevia; and one to the omentum, named ci 

loica. 

At the ſpleen, this artery divides into four or fire 
branches, which enters that vitcus, after having given 
ſome ſmall twigs to the neighbouring parts of the ſto. 
mach and omentum. 

Arteria meſenterica ſuperior, The ſupertor meſenteric 
artery ariſes anteriorly from the lower portion of the de. 
ſcending aorta, a very little way below the cxliaca, 
going out a little towards the right-hand, but bending 
immediately afterwards to the left. 

Near its origin, it gives off a ſmall branch, which 
dividing into two, goss to the lower fide of the headof 
the pancreas, and neighbouring part of the duodenum 
communicating with the inteſtinalis by ſmall arche: 

and areolæ or maſhes. 

Afterwards it paſſes over the duodenum, betwee 
this inteſtine and the meſeraic vein, between the tue 
laminæ of the meſentery; and then bending in an ob 
lique direction from left to right, and from above down 
ward, by very ſmall degrees, it advances toward the ex 
tremity of the ilium. By this incurvation, it forms 
kind of long arch, from the convex fide of whici 
great many branches go out. 

Theſe branches are ſixteen or eighteen in number 
or thercabouts ; and almoſt all of them are beſtow 
on the {mall inteſtines, ſrom the lower third part of th 
duodenum to the cæcum and colon. The firſt branche 

are very ſhort; and from thence they increaſe g 
dually in length all the way to the middle of the arch 
the reit diminiſhing again by ſmall degrees. 

As they approach the inteſtiues, all theſe branche 
communicate, ſirſt by reciprocal arches, then by are0 
and maſhes of all kinds of figures ; from which 15 60 
tached an infinite number of ſmall ramifications, "I 


wy 


t Mi. 


efore 
Aches 
*alled 
ept- 


r five 


given 


C ſto. 


Iteric 
e de. 


aca, 


ding 


rhich 
20 0 
num 
ches 


Wee 

0 
1 00 
OWN 
e ex 
ny 


ch 


1ber 
wee 
f th 
cht 
era 
ch 


Chap. I. OF THE ARTERIES. 431 
furround the inteſtinal canal, like an annular piece of 
net-work. 


Theſe arches and maſhes increaſe in number propor- 
tionably to the length of the branches; and their ſize 
diminithes gradually as they approach the inteſtines. 

The firſt branches from the convex fide of the me- 
ſenteric arch, which are very ſhort, ſupply the pancreas 
and meſocolon, and communicate with the duodenal 
artery. The laſt branches go to the appendicula ver- 
mitormis, and ſend a portion of an arch to the begin- 


ning of the colon. 


The conſiderable branches from the concave ſide of 
the meſenteric arch are ſeldom above two or three in 
number; but before they ariſe, a ſmall ramus goes out 
to the duodenum, and gives ſome very ſmall arteries to 


the pancreas, 


The firſt conſiderable branch from the concave ſide 
of the arch goes into the meſocolon towards the right 
portion of the colon, being firſt divided into two rami 
the firſt of which runs along the whole ſuperior part of 
the colon, where it forms the famous communication 
with the meſenterica inferior, and might be named ar- 
teria colica ſuperior, The other ramus of this branch 

runs down on the right portion of the colon. 

The ſecond principal branch having run for ſome 
ſpace through the meſentery, divides into three rami; 
the firſt of which goes to the lower part of the right 
portion of the colon, where it communicates with the 
ſecond ramus of the firſt branch; the frcond «goes to 
the beginning of the colon, where it communicates 
with the firſt and to the inteſtinum caecum. 

The third ramus of this ſecond branch having com- 
municated with the {econdy gives ſmall twigs to the 
cum, appendicula ver miformis, and extremity of the 
eum. A ards it communicates with the extremity 
of the arch, or curve trunk of the ſuperior meſenteric. 

All theſe communications are by arches and mathes, 
as in thoſe branches that come from the convex fide of 
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the arch; and it is to be obſerved in general, that all 
the branches of the meſenterica ſuperior are diſpoſed 
according to the folds of the meſentery and circumyo. 
Jutions of the inteſtines ; giving off branches, through 
their whole courſe, to the laminæ of the meſentery, its 
cellular ſubſtance, and to the meſenteric glands. 

Arteria meſenterica inferior. The lower meſenteric 
artery goes out anteriorly from the aorta deſcendens 
inferior, about a finger's breadth or more above the 
bifurcation, and below the ſpermatic arteries ; and ha- 
ving run about the length of an inch, or ſomething 
more, it is divided into three or four branches, which 
gradually ſeparate from each other. 

The firſt or ſuperior branch, about an inch from its 
origin, divides into two rami; the firſt of which runs 
along the leſt portion of the colon, and forms the com- 
munication of the two meſenteric arteries already men- 
tioned. It may be named arteria colica ſiniſtra. The 
ſecond ramus having communicated with the fir{t, runs 
down upon the ſame portion of the colon. 

The middle branch having run the ſame length with 
the firſt, divides into two rami; one of which paſſcs 
upward on the extremity of the colon, communicating 
by arches with the ſecond ramus of the ſuperior branch; 
the other runs down on the extremity of the ſame in- 
teſtine. 

When there is another middle branch, it goes to the 
firſt part of the double curvature of the colon by a like 
diſtribution and communication from above down- 
ward, 

The lower branch goes to the ſecond portion of the 
colon, or to both, when the ſecond middle branch is 
wanting, and ſends up a ramus, which communicates 
with the foregoing. 

It ſends another conſiderable branch downward, 
called arteria hæmorrhoidalis interna, which runs down 
behind the inteſtinum rectum, to which it is diſtributes 
_ 
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by ſeveral ramifications ; and it communicates with the 
arteriæ hypogaſtricæ. 

Arterie renales. The renal arteries, called commonly 
emulgents, are ordinarily two in number, and go out 
lateraily from the inferior deſcending aorta, imme- 
diately under the meſenterica ſuperior ; one to the right 
hand, the other to the left. The right is ſituated more 
backward, and is longer than the left, becauſe of the 
vena cava, which lies on the right ſide between the 
aorta and the kidney. 

They run commonly without diviſion, and almoſt 
horizontally to the kidneys, into the depreſſions of 
which they enter by ſeveral branches, which torm arches 
in the inner ſubſtance of theſe viſcera. 

From theſe arches, numerous ſmall rami go out to— 
ward the circumference or outer ſurface of the kidneys. 
Sometimes there 1s more than one artery on each ſide ; 
ſometimes this augmentation is only on one ſide, and 
theſe ſupernumerary arteries come ſometimes imme- 
diately from the aorta, and enter at the upper or lower 
part of the kidneys. 

Ordinarily, the right renal artery paſſes behind 
the vena cava and renal vein on the other ſide; and 
the left artery, firſt behind and then before the vein. 
Sometimes they ſend branches to the glandulz renales, 
membrana adipoſa of the kidneys, and even to the dia- 
phragm. 

Arteriæ capſulares. The arteries of the renal glands, 
which may be termed arteriæ capſulares, ariſe ſome- 
times from the aorta above the arteria renalis, and give 
out the arteri adipoſz, which go to the fat of the kid- 
neys. Sometimes they come from the trunk of the 
czliaca. The right capſular artery comes moſt com- 
monly from the arteria renalis of the ſame fide, near 
its origin; the left from the aorta above the renalis. 

Arteriæ ſpermatice. The ſpermatic arteries are com- 
monly two in number, ſometimes more. They are 
very ſmall; and go out anteriorly from the aorta de- 
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ſcendens inferior, near each other, about a finger's 
breadth below the arteriz renales, more or leſs, between 
the two meſentericæ, or between the renales and me. 
ſentericæ inferiores. Sometimes one is higher, or placed 
more laterally than the other. 

They ſend off to the common membrane of the kid. 
neys ſmall branches named arterie® adipoſe ; and af. 
terwards they run down upon the pſoas mulcles, on the 
foreſide of the ureters, between the two laminæ of the 
peritonæum. | 

They give ſeveral conſiderable branches to the peri. 
tonæum, chiefly to thoſe parts of it which are next the 


meſentery, and they communicate both with the meſen- 


tericæ and adipoſe. They likewiſe ſend ſmall arteries to 
the ureters. 

Afterwards they paſs, in men, through the tendinous 
openings of the abdominal muſcles in the vagina ot the] 
peritonæum, and are diſtributed to the teſticles and epi- 
dydimis, where they coinmunicate with a branch of 
the iliaca externa. 

In women, they do not go out of the abdomen, but 
are diſtributed to the ovaria and uterus, and commun!- 
cate with branches of the hypogaſtrica, at the jagged 
extremities of the tubz Fallopianæ. 

Arterie Iumbares. The lumbar arteries go out poſke- 


riorly from the inferior deſcending aorta, in five or fix 


pairs, or more, much in the ſame manner with the in- 
tercoſtals. | 

They may be divided into ſuperior and inferior. Th 
ſuperior ſend ſmall branches to the neighbouring par! 
of the diaphragm and intercoſtal muſcles, and ſupp 
the place of ſemi-intercoſtal arteries. Sometimes tho! 
pairs go out by a ſmall common trunk, and not {c 
parately. | 

They are diſtributed on each ſide to the pſoas mul 
cles, to the quadrati lumborum, and to the oblique anc 
tranſverſe muſcles of the abdomen ; and by perforati'y 
the oblique muſcles, they become external bypogatir! 
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arteries. They go likewiſe to the vertebral muſcles, 
and to the bodies of the vertebræ, and enter the ſpinal 
canal through the lateral notches, to go to the mem- 
branes, &c, forming rings much in the ſame manner 
with the intercoſtals; and they likewiſe give ſmall twigs 
to the nerves. 

Arleriæ ſacræ. The atteria ſacra media goes out com- 
monly from the- back part of the inferior deſcending 
aorta, at the bifurcation. Sometimes it ariſes higher 
from the lumbares, and ſometimes lower from the ilia- 
cx. Sometimes there are two, three, or four, in num- 
ber. The branches of this artery are ramified on the 
os ſacrum, and on the neighbouring parts of the peri- 
tonzum, inteſtinum rectum, fat, &c.; and enter the 
canal of that bone through the anterior holes, bein 
there diſtributed toward each fide. They likewiſe ſend 
{mall arterics to the large faſciculi of nerves which go 
out through the holes of the os ſacrum, and they pene- 
trate the inner ſubſtance of that bone. © The os ſa- 
crum has alſo branches ſpread out upon its ſurface, 
and ſome running through its anterior holes from the 
hypogaſtric artery.” 

Arteriæ thace. The inferior deſcending aorta ends 
at the laſt vertebra of the loins, and ſometimes higher, 
in two large lateral branches, one on the right hand, 
the other on the left, called arteriz thace; each of which 
is a common trunk to two other arteries of the ſame 
name. This bifurcation lies on the anterior and left 
ſide of that of the vena cava. 

The primitive iliac arteries divaricate gradually as 
they deſcend, advancing obliquely toward the anterior 
and lower part of the oſſa ilium, without any confider- 
able ramiſication, for about the breadth of three fingers, 
except a few very ſmall arteries that go to the os ſacrum 
lome of which enter by the upper holes, and are di- 
Uributed like the arteriæ ſacræ, while others emerge 
again through the poſterior holes, and go to the 
acighbouring muſcles, &c. They likewiſe give ſmall 
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arteries to the peritonæum, to the coats of the veins, 
and to the fat and ureters, behind which the iliac trunks 
pals. 

The right iliac trunk paſſes firſt on the foreſide of 
the origin of the left iliac vein, and runs down on the 
foreſide of the right vein, almoſt to the place where it 
goes out of the abdomen, its courſe being there dired. 
ed more inwardly. The left trunk goes down likewiſe 
before the left vein, but lies a little toward the inſide as 
it leaves the abdomen. ä 

About three fingers breadth from their origin, each 
Tac trunk is divided into two ſecondary arteries, one 
external, the other internal. The external artery has 
no particular name; the internal is termed hypogaſtri- 
ca, which often appears to be no more than a branch 
of the other, in adults; but in young children, and 
eſpecially in the fœtus, the hypogaſtric artery looks like 
the trunk, and the otlier like a branch. 

The external iliacs on each ſide runs down on the 
tac muſcle to the ligamentum Fallopii, under which 
It goes out of the abdomen. In this courſe, it gives off 
only a few ſmall arteries, to the peritonæum and other 
parts near it; but as it paſſes out of the abdomen un- 
der the ligament, it detaches two conſiderable branches, 
one internal, the other external. 

The internal branch is named arteria epigaſtrica, and 
goes out anteriorly from the external iliaca. From 
thence it runs obliquely upward on the tendon of the 
tranſverſe muſcle toward the poſterior part of the rec- 
tus, which it reaches about two or three fingers breadth 
above the os pubis. 

Afterwards the epigaſtric artery runs up along the 
poſterior or inner ſide of this muſcle, ſending ramifica- 
tions to the tendons of the neighbouring mutcles, &c.; 
and then loſes itſelf by a true anaſtomoſis of ſeveral ra- 
miſications, with the mammaria interna. It likewiſe 
communicates with the interior intercoſtals, which are 
jpread on the abdomen. 1 
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It ſometimes gives out two particular branches, 
one of which, accompanied by a nerve, goes through 
the foramen ovale of the pelvis to the triceps muſcles, 
&c. ; the other runs down to the teſticles along with 
the ſpermatic artery, and there communicates with it. 

The external branch of the outer iliac goes off la- 
terally from the outſide of that artery under the liga- 
mentum Fallopii, and from thence to the internal la- 
bium of the os ilium, where it divides into two, and 
is ramified on the oblique and tranſverſe muſcles of 
the abdomen, communicating with the arteria lum- 
baris. 

Beſides theſe two branches, the external iliaca gives 
off a ſmall ramus internally under the ligament, which 
runs to the vagina of the ſpermatic rope; and ſome- 
times another ſmall twig goes from the outſide to the 
os ilium. 

The internal iliaca or hypogaſtrica, having run a little 
more than a finger's breadth inward and backward, 
bends by ſmall degrees obliquely forward, and toward 
the outſide; and, afterwards contracting in its dimen- 
ſions, it ends in the umbilical artery, which ought to be 
looked upon as a true continuation of the trunk of the 
hy pogaſtrica. 

This arteria umbilicalis aſcends on the ſide of the 
bladder, and having detached ſmall rami to that viſcus 
and to the neighbouring parts of the peritonæum, &c. 
it contracts, and in adults is quite cloſed up, above the 
middle of the bladder. It likewiſe gives branches to the 
uterus, and to the neighbouring parts in both ſexes. 
Afterwards it aſcends in form of a ligament to. the 
umbilicus, where it joins the umbilical artery on the 
wer ſide; its name being taken from its ule in the 
tus. 

From the convex ſide of the curvature of the hypo- 
gaſtric artery, four or five principal branches commonly 
go out very near each other. Sometimes they all ariſe 
leparately, ſometimes by ſmall common trunks, _ 
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what is the firſt branch in ſome ſubjeQs, is only a ra- 
mus of another principal branch in others ; ſo much 
does the number, diſpoſition, origin, and diſtribution 
of theſe branches vary in different ſubjects. For this 
reaſon I think it proper to diſtinguiſh them by the 
following proper names: iliaca minor, glutea, ſcia- 
tica, pudica communis froe pudica hypogaſtrica, and ob. 
turatrix. 

The iliaca minor, the moſt poſterior of theſe branch. 
Es, and which is often no more than a ramus of the 
glutza, paſſes between the laſt two lumbar nerves, and 
divides into two rami, one of which enters the canal of 
the os ſacrum through the loweſt large anterior holes; 
the other paſſes behind the muſculus pſoas, to which it 
gives twigs, and behind the crural nerve; being alter- 
wards diſtributed to the iliac muſcle, and to the middle 
part of the inſide of the os ilium, penetrating into the 
ſubſtance of the bone, ſometimes by one hole, ſometimes 
by more, 

The arteria glutza is commonly very conſiderable, 
and ſometimes the largeſt of all the hypogaſtric branch- 
es, Near its beginning it ſometimes ſends out the ilia- 
ca minor, and ſometimes the ſmall ramus that goes 
from that artery to the os ſacrum and other parts fix- 
ed to that bone. Afterwards this artery goes out of 
the pelvis in company with the ſciatic nerve, through 
the upper part of the great ſinus of the os innomina- 
tum, below the muſculus pyritormis, and is diſtribu- 
ted in a radiated mauner to the glutzus maximus and 
medius. | 

In its paſſage, it gives ſome branches to the os ſa- 
crum, os coccygis, muſculus pyriformis, the mulcles of 
the anus, and to the neighbouring parts of the inteſti- 
num rectum, forming a particular hæmorrhoidalis in- 
terna. It likewiſe ſends twigs to the bladder and parts 
near it; and derachesa pretty long branch which runs 
down with the ſciatic nerve. 


The arteria ſciatica gives firſt of all, ſome branches 
to 
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to the muſculus pyriformis, the quadrigemini, the os 
acrum, &c. and even to the inner fide of the os iſ- 
chium. It likcwiſe detaches a branch which runs under 
the muſculus quadratus, to the articulation of the os fe- 
moris. | 

It paſſes obliquely over the ſciatic nerve; and as they 
both go through the great poſterior ſinus of the os ili- 
um, it detaches ſmall arteries, which are diſtributed to 
the inner ſubſtance of that nerve. Afterwards it runs 
up in a radiated manner on the outſide of the os ilium, 
and is diſtributed to the inner ſubſtance of that bone, 


and to the muſculi glutz1, eſpecially to the medius and 


minimus. 

The pudica communis, called commonly pudica in- 
na, ariſes ſometimes by a trunk common to it and to 
the glutæa, and gives out two principal branches; the 
firſt of which paſſes through the great ſinus of the os 
lium in company with the glutæa and ſciatica, and then 
divides into two rami. 

The firſt ramus goes behind the ſpine of the iſchium, 
between the two ligaments which lie between that bone 
and the os ſacrum; and runs on the inſide of the tu- 
berculum iſchii, all the way to the origin of the corpus 
cvernoſum penis. There it divides into ſeveral arte- 
es, one of which goes to the ſphinQter ani, under the 
name of hemorrhoidalis externa. 

The reſt are diſtributed to the neighbouring inte- 
guments, to the bulb of the urethra, and to the cor- 
pus cavernoſum penis; but the Jaſt of theſe arteries, 
or rather the extremity of this firſt ramus, runs from 
behind forward, over the neck of the os femoris, and 
communicates with a branch of the artetia cruralis. 

The ſecond principal ramus, called commonly arteria 
pudica externa, runs between the bladder and inteſti— 
zum rectum, and is diſtributed, in men, to the veſiculæ 


ſeminales, neck of the bladder, proſtate gland, and 


reighbouring parts of the rectum, 


Afterwards it runs under the os pubis on the ſide of 
a 
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a conſiderable vein, which lies directly under the ſym- 
phyſis; and it runs along the penis between this vein 
and a nerve, being diſtributed in its paſſage to the cor. 
pus cavernoſum, and communicating with the pudica 
minor, which comes from the cruralis. 

This ſecond branch of the pudica major goes off ſome- 
times ſeparately from the hypogaſtrica, eſpecially in wo- 
men; being diſtributed to the lateral parts of the ute. 
rus, Where it communicates with the ſpermatic ar. 
tery, near the jagged extremity of the tuba Fallo. 
piana; and to the neighbouring parts of the vagina, 
&c. 

The arteria obturatrix perforates the obturator mu. 
cles, from whence it has its name, and goes out of the 
pelvis at the upper part of the ligament of the foramen 
ovale, having firſt ſent a ſmall branch over the ſymphy- 
ſis of the os ilium and os pubis, to the inguinal glands 
and integuments. 

As it paſſes by the muſcles, it divides and is diſtri- 
buted to the pectineus and triceps. It likewiſe ſends 
out another branch, which communicates with that 
branch of the ſciatica that goes to the articulation of the 
os femoris, and gives ſmall arteries to the holes of the 
neck of that bone. | 

Afterwards the hypogaſtric artery ends in the umbi- 
licalis, as has been alrcady ſaid. | 

Arterie crurales. The iliac artery goes out of the ab- 
domen between the ligamentum Fallopii and tendon ot 
the pſoas, at the union of the os ilium and os pubis; and 
there it takes the name of arteria cruralis. 

It ſends off, firſt of all, three ſmall branches; one 
of which, called pudica externa, goes over the crural 
vein to the {kin and ligament of the penis, and to the 
inguinal glands, communicating with the pudica hi 
terna. The ſecond goes to the muſculus pectineus 3 
and the third to the upper part of the ſartorius. All 
theſe branches furniſh likewiſe the neighbouring ante: 


rior integuments. 
3 Aſter- 
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Afterwards the crural 'artery runs down on the 
head of the os femoris; and by taking a particular 
turn, gets on the inſide of the crural vein, about three 
fingers breadth from where it goes out of the abdo- 
men. From its origin to this place, it is covered only 
by the {kin and fat, and lies on the pectineus and tri- 
ceps primus. | 

In changing its ſituation it ſends out three conſi- 
derable branches, one external, one middle, and one 
internal. They all go out more or leſs poſteriorly, 

ſometimes by a ſhort common trunk, ſometimes by 
two, &c. 

The external branch runs on the upper fide of the 
thigh to the crureus, vaſtus externus, rectus ante— 
ror, muſculus faſciæ latæ, and glutæus medius; ſend- 
ing up a ramus to the apex of the great trochan- 
ter, which communicates with the firſt principal ramus 
| of the pudica major and ſciatica, as has been already 
4 ſaid, 

The middle branch runs down on the inſide of the 
thigh between the triceps muſcles ; to which it gives ſe- 
reral rami, one whereof perforates the ſecond muſcle, 
and is diſtributed to the glutæus maximus, ſemi-nervo- 
lus, femi-membranoſus, biceps, and to the neighbour- 
ng integuments. | 

The internal branch runs backward on the quadrige- 


”- 18 1 


1 nini, towards the great trochanter; and having de- 
4 ached a ramus which goes into the joint of the os fe- 
: noris, it runs downward, and gives rami to all the 
nuſcles that lie on the backſide of that bone, one of 
" ich enters the bone itſelf on one fide of the linea 
ral Apera. | 
% Having ſent off all theſe three branches, the arteria 
n Wovralis runs down between the ſartorius, vaſtus inter- 
al dus, and triceps, giving branches to all the parts near 
_ 1 It is covered by the lartorius all the way to the 
wer part of the thigh, where it is inſlected backward 
* the triceps tertius, a little above the internal condyle 
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of the os femoris. Afterwards continuing its courſe 
through the hollow of the ham, it is called arteria po- 
plitea, being accompanied by the vein of the ſame 
name. 

The poplitea, while in the ham, is covered only 
by the integument, ſending off branches toward each 


fide, which run up upon the condyles, and commu. 


nicate with the lower ramifications of the arteria cry. 
ralis. 

It ſends rami to the joint of the knee, one of which 
at leaſt paſſes between the crucial ligaments. As it 
runs down, it fends branches to the gaſtrocnemii and 
popliteus ; and having reached the backſide of the 
head of the tibia, it gives off two branches, one to each 
ſide. 

The firſt or internal branch ſurrounds the forepart 
of the head of the tibia, paſſing between the bone and 
internal lateral ligament; and, beſides ſeveral other ra- 
mifications, ſends up a ſmall branch which communi- 
cates with the arteries that lie round the condyles of the 
os femoris. | 

The fecond or external branch runs over the head of 
the fibula, and between the head of the tibia and ex- 
ternal lateral ligament of the knee, ſurrounding the ar- 
ticulation all the way to the ligaments of the patella, and 
communicating with the branches which lie round the 
condyles of the os femoris, together with a branch ot 
the firſt or internal ramus, 

Immediately after the origin of theſe two rami, and 
before the poplitea ends, it ſends a ſmall artery down on 
the backſide of the interoſſeous ligament, very near the 
tibia, into which it enters by a particular hole a little 
above the middle portion of the bone, 

As the poplitea ends, it divides into two principal 
branches, one of which runs between the heads of the 
tibia and fibula, paſſing from behind forwards on the 
interoſſeous ligament, where it takes the name of arter:s 


tibialis anterior. The ſecond branch divides into two 
| others; 
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others; one internal and largeſt, called arteria tibialis 
peſterjor ; the other poſterior and ſmalleſt, named arteria 
peronæd poſterior, 

The tibialis anterior having paſſed between the heads 
of the tibia and fibula, ſends ſmall branches upward 
and laterally. The ſuperior branches communicate with 
thoſe rami of the popliteus which lie round h articu- 
lation; and the lateral branches go to the ne hbour- 
ing parts. Afterwards this tibial artery runs down on 
the foreſide of the interoſſcous ligament, toward the out- 
ide of the tibia, between the muſculus tibialis anticus 
and extenſor pollicis. 

Having run laterally on the tibia for about two-thirds 
of the length of that bone, it paſſcs on the foreſide un- 
der the common annular ligament and extenſor polli— 
cs, to the articulation of the foot; giving off ſeveral ra- 
mi both to the right and left hand, which communicate 
laterally with the tibialis poſterior and peronmza polte— 
nor, ſo that theſe two bones are in a manner lurround- 
ed by arteries. | 


At the joint of the foot, it ſeads out branches which 


run between the aſtragalus and os calcis, being diſtri- 


buted to the articulation and to the bonds of the tar- 


lus, The communications are here very numerous on 


all ſides. 
Having paſſed the fold of the foot, it ſends off tou ard 


both ſides other rami, which communicate with the po- 


ſerior tibialis and peronza all theſe branches making a 


kind of circles round the tarſus. 

Afterwards the anterior tibial artery advances on 
te convex ſide of the foot, as far as the inter ſtice be- 
tween the firſt and ſecond metatatſal bones; between 
e heads of which it ſends a large branch, which 
perſorates the ſuperior inte roſſcous muicles, and, joins 
3 te tibialis poſterior, forms an arch on the fide of 
ue foot. | 


It like wiſe ſends two or thre= conſiderable branches 
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over the other metatarſal bones, which go to the reſt of 
the interofſcous muſcles, integuments, &c. and commy. 
nicate with each other. 

Laſtly, this artery terminates by two principal 
branches, one of which goes to the thenar and inſide 
of the great toe; the other is ſpent upon the outfide of 
the great toe, and the inſide of the ſecond toe. 

The tibialis poſterior, called Iikewife ſuralis, runs 
down between the ſolei, tibialis poſticus, flexor digito- 
rum communis, and flexor pollicis; giving branches to 
theſc muſcles, to the tibia, and to the marrow of that 
bone, through a particular canal in its poſterior and up- 
per part. 

Afterwards it runs behind the inner ankle, commu— 
nicating with the tibialis anterior, and ſurrounded by 
the neighbouring veins; and pafles to the fole of the 
foot between the concave fide of the os calcis and the- 
nar muſcle, where it divides into two branches, one 
arge or external, the other ſmall or internal. 

The great branch, or arteria plantaris externa, pal- 
ſes on the concave ſide of the os calcis obliquely under 
the fole of the foot, to the baſis of the fifth metatar!; 
bone, and from thence runs in a kind of arch toward 
the great toe, communicating there with the tibialis au- 
terior, which perforates the interoſſeous muſcles in the 
manner already ſaid. 

The convex ſide of this arch ſupplies both ſides cf 
the laſt three toes, and the outſide of the ſecond toe, 
forming ſmall communicating arches at the end, and 
ſometimes at the middle of each toe, as in the hand. 
The concave ſide of the arch furniſhes the nezghbouring 
parts. | 

The ſmall branch, or arteria plantaris interna, havin; 
reached beyond the middle of the ſole of the foot,“ 
divided into two; one of which goes to the great tec, 
communicating with the ramus of the tibialis anteref; 


the other is diſtributed to the firſt phulanges ol tlic other 
toes, 
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toes, communicating with the ramifications from the 
arch already mentioned. 

The arteria peronæa runs down on the backſide 
of the fibula, between the foleus and flexor pollicis, to 
which and to the neighbouring parts it gives rami in its 
palſage. 

Having reached to the lower third part of the fibula, 
it ſends off a conſiderable branch, which runs in be- 
tween the tibia and that bone, paſſing between their 
extremities from behind forward, below the interoſſeous 
ligament, and is diſtributed to the integuments of the 
tarſus. 

Laſtly, the peronæa continuing its courſe downward, 
on the backſide of the fibula, as far as the os calcis, 
forms an arch with the tibialis poſterior, between the 
.. Wl :iragalus and the tendo achillis. 

From thence it runs outward, and a little above the 
outer ankle communicates with the tibialis anterior by 
uw arch, which ſends ſeveral ſmall ramifications to the 
of. righbouring parts. - 

2 In this deſcription of the arteries, I have ſaid nothing 
„e the cutaneous anaſtomoſes, which are exceedingly 
ud kautiful in the foetus ; nor of the frequent and conſi- 
n. (lerable communications of ſmall arteries upon the pe- 
ue ſtem, which form a delicate kind of net- work, or 
tete mirabile. 
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C HA P. I. 

( 

Of the VEINs®, 

I 

! 

i 

; HE blood diſtributed to all parts of , 

auen the body by two kinds of Le | 
the aorta and arteria pulmonaris, returns by three 

kinds of veins, called by anatomiſts vena cava, vena N 

fortæ, and vena pulmonaris. 5 

The vena cava carries back to the riglit auricle of WM " 

the heart, the blood conveyed by the aorta to all the l 

parts of the body, except what gors by the arteriz 0 

coronariæ cordis. It receives all this blood from the e 

arterial ramifications in part directly, and in part in- 8 

directly. | 

Ihe vena portæ receives the blood carried to the a 

floating viſcera of the abdomen by the arteria cxliaca i 

and the two meſentericæ; and conveys it to the vena 8 


hepatica, and from thence to the vena cava. 
The vena pulmonaris conveys to the pulmonary f-. A 

nus, or left auricle of the heart, the blood carried tothe 

lungs by the arteria pulmonaris. | 
Jo theſe three veins two others might be added, viz. 

thoſe which belong particularly to the heart, and to Is be 

auricles, and the ſinuſes of the dura mater. the 
In deſcribing the general courſe of the veins, we may 


cither begin by their extremities in all the parts of I the 
bod), 


From WinsLow, with Improvements. 
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body, and end by the trunks carried all the way to the 
heart, according to the courſe of the blood; or we 
may begin by the great trunks, and end by the rami- 

fications and capillary extremities, according to their 
ſcyeral diviſions and ſubdiviſions. 

This laſt method has been choſen by Winſlow; and 
may be conveniently followed with regard to the great 
trunks. But in purſuing the rami and ramifications, the 
other method ſeems to be the molt natural, and 1s that to 
which the preference is given by the profeſſor of anato— 
my in this univerſity. We ſhall, therefore, in deſcri— 
bing the branches, adopt the firſt method, and, rever- 
ſing Winſlow, trace them, according to the courſe of 


of the blood, from their extremities to the trunks and | 

g heart.“ wy 

bs General diviſion of the vena cava. We commonly talk | 

I of the vena cava in general, as if it were but one vein | 
at its origin, or had but one common trunk; whereas | 

4 it goes out from the right auricle of the heart by two l 

5 large ſeparate trunks, in a direction almoſt perpendicu- 

* larly oppoſite to each other, one running upward, call- 

the W £4 vena cava ſuperior ; the other downward, called vena 

* cava inferior. | | 


It may, however, be ſaid, that theſe two veins have 
a ſort of continuity, or a {mall portion of a common | 
trunk, fixed to the edges of the right auricle ; as if 
three quarters of the circumference of a large ſtraight 
tube were cut off, and the edges of a ſmall bladder 
applied to the edges of the opening thus made in the 
tube. 

The right auricle may alſo be looked upon as a muſ- 
cular trunk common to theſe two large veins, and may 
be called the ſinus of the vena cava; but in this reſpect, 


the name of ſinus pulmonaris agrees {till better to the left 
auricle, 


oy | 33 
the The vena cava ſuperior is diſtributed chiefly to the | 
och, thorax, head, and upper extremities, and but very 


little to the parts below the diaphragm, 
f 4 The 
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The vena cava inferior is diſtributed chiefly to the 
abdomen and lower extremities, and but very little to 
the parts above the diaphragm. Do oh 

The ancients called the ſuperior vena cava, aſcen- 
dens; and the inferior, deſcendens; having regard only 
to the great tubes, and to their diviſion into trunks 
and branches. Several moderns have retained theſe 
names, but in a contrary ſignification, to-accommodate 
them to the motion of the blood, which deſcends by 
the cava ſuperior, and aſcends by the cava inferior. 

But, to ſhun the miſtakes that may happen in reports 
made of wounds or other diſeaſes, and of what is obſer- 
ved in opening dead bodies, and in other caſes of theſe 
kinds, it is beſt to retain the diſtinction of the venac 
va ſuperior and inferior. | 
- Thc trunk of each of theſe two veins ſends off, much 
in the ſame manner with the arteries, a certain number 
of principal or capital branches, which are afterward 
ramiſied in different manners, Each trunk terminates 
aiterwards by u bifurcation or a diviſion into two ſubor- 
dinate trunks, each of which gives off other principal 
branches, ending in a great number of ſmall trunks, 
ram1, and ramifications, 

They have likewiſe this common to them with the ar- 
teries, that the greateſt part of the capital branches are 
in pairs; as well as the ſubordinate trunks. The rami- 
fications of each ſubaltern trunk, taken by itſelf, are in 
uneven numbers ; but they make even numbers, with 
thoſe of the other like trunk. The vena azygos and 
ſome other {mall veins, of which hereafter, are excep- 
tions from this rule. | | 
| Before I go on to the particular deſcription of each 

of theſe veins, many of which have proper names, I 
ſhall give a general idea of their diſtribution, and an 
enumeration of their principal ramifications, in the ſame 
manner as I d1d in the deſcription of the arteries, and 
for the ſame reaſon. But I ſhall ſay nothing of the venæ 


coronariz cordis, becauſe they are not immediately 
US: Ee joine 
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OF THE VEINS. 449 


the parts of the thorax, I begin by the vena cava ſupe - 
rior. A 

Vena cava ſuperior. The ſuperior vena cava runs up 
from the right auricle of the heart, almoſt in a dire& 
courſe, for about two fingers breadth, lying within the 
pericardium, in the right fide of the trunk of the aorta, 
but a little more anteriorly. 5 

As it goes out of the pericardium, it is inclined a 
little to the left hand, and then runs up about an inch, 
that is, as high as the cartilage of the firſt true rib, and 
a little higher than the curvature of the aorta. At this 
place it terminates by a bifurcation or diviſion into two 
large branches or ſubordinate trunks, one of which runs 
toward the left hand, the other toward the right. 

Theſe two branches are named ſubclaviæ, as lying 
behind, and, in ſome meaſure, under the claviculz, 
both in the ſame manner. They are of unequal lengths, 
becauſe the trunk of the vena cava does not lie in the 
middle of the thorax, but toward the right ſide, where 
the left ſubclavian ariſes as well as the right, and is 
conſequently longeſt. Aras 

The trunk of the ſuperior cava, from where it leaves 
the pericardium to the bifurcation, ſends out anteriorly 
leveral fmall branches, which ſometimes ariſe ſepa- 
ately, and ſometimes by ſmall common trunks. Theſe 
branches are the vena mediaſtina, pericardia, diaphrag- 
matica ſuperior, thymica, mammaria interna, and tra- 
chealis; the laſt of which go out ſometimes behind the 
bifurcation. 

All theſe ſmall branches from the trunk of the cava 
ſuperior are termed dextræ; and their fellows on the 
other ſide, called ſiniſtræ, do not ariſe from the trunk, 
becauſe of its lateral ſituation, but from the left ſubela- 
Va. | 

Poſteriorly, a little above the pericardium, the trunk 
of the ſuperior cava ſends out a capital branch, called 
dena azygos, or vena ſine part, which runs down on = 
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right ſide of the bodies of the vertebræ dorſi, almoſt 
to the diaphragm; giving off the greateſt part of the 
venæ intercoſtales and lumbares ſuperioris. 

Ihe two ſubclaviæ run laterally or toward each ſide; 
and terminate, as they go out of the thorax, between 
the firſt rib and clavicula, immediately before the ante. 
rior inſertion of the muſculus ſcalenus. 

The right ſubclavian, which is the ſhorteſt of the 
two, commonly ſends out four capital branches ; the 
Jugularis externa, jugularis interna, vertebralis, and 
axillaris; which laſt is rather a continuation than a 
branch of the ſubclavia. 

The left ſubclavian being longer than the right, for 
the reaſon already given, gives off, firſt of all, the 
fmall veins on the left fide, anſwering thoſe on the 


right fide that come from the trunk of the ſuperior ca- 


va, viz. the mediaſtina, pericardia diaphragmarica ſu- 
perior, thymica, mammaria interna, and trachealis. 

Next to theſe ſmall veins called ſiniſtræ, it detaches 
another ſmall branch called intercoſtalis ſuperior ſini- 


ſtra; and then four large branches like thole from the 


right ſubclavian, viz. the jugularis externa, jugularis 
interna, vertebralis, and axillaris; which are all termed 


ini ſtræ. 


The external jugular veins are diſtributed chiefly to 
the outer parts of the throat, neck, and head; and 
fend a ſmall vein to the arm, named cephalica, which 
aſſiſts in forming a large one of the ſame name. 
The internal jugular veins go to the internal parts of 
the neck and head, communicating with the ſinuſes of 
the dura mater, and in ſeveral places with the external 

jugular veins. ; 

The vertebral veins paſs through the holes in the 
tranſverſe apophyſes of the vertebræ of the neck, ſending 
branches to the neck and occiput. They form the ſi- 
nus venales of theſe vertebrz, and communicate with 
the ſinuſes of the dura mater. 


The axillary veins are continuations of the 2 
rom 
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from where theſe leave the thorax to the axillæ. They 


produce the mammariz internze, thoracic, ſcapulares 
or humerales, and a branch to each arm; which, to- 
gether with that from the external jugularis, forms the 
vena cephalica, | 

Afterwards the axillary vein terminates in the prin- 
cipal vein of the arm, called baſilica; which, together 
with the cephalica, is diſtributed by numerous ramifi- 
cations to all the parts of the arm, fore-arm, and hand. 

Vena cava inferior. Ihe portion of the inferior vena 
cava, contained in the pericardium, 1s very ſmall, be- 
ing ſcarcely the twelfth part of an inch on the fore. 
part, and not above a quarter of an inch on the back- 
part. From thence it immediately perforates che dia- 
phragm, to which u gives the venæ diaphragmaticæ 
inferiores or phrenic. 

It paſſes next behind the liver, through the great ſi- 
nus of that viſcus, to which it furniſhes ſeveral branches 
termed venæ hepatice. 

In this courſe it inclines a little toward the ſpina dorſi 
and aorta inferior ; the trunk and ramifications of which 
it afterwards accompanies in the abdomen, all the way 
to the os ſacrum ; the arteria czliaca and the two me- 
ſentericæ only excepted. 

Thus the inferior cava ſends out on each fide, in the 
ſame manner with the aorta, the venæ adipoſz, renales, 
ſpermaticæ, lumbares, and ſacræ. Having reached to 
the os ſacrum, it loſes the name of cava; and termina- 
ting by a bifurcation, like that of the deſcending aorta, 
it forms the two venæ iliacæ. 

Thefe iliac veins having given off the hypogaſtricæ, 
with all their ramifications, to the viſcera of the pelvis, 
and to ſome other external and internal neighbouring 
parts, go out of the abdomen, under the ligamentum 
Fallopii, and there take the name of venæ crurales. 

Each crural vein ſends off numerous ramifications to 
all the lower extremity; beſides the vena ſaphena, 
which goes out near the origin of the cruralis, and, 
running 
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running along this whole extremity, detaches many ra. 
mifications all-the way to the foot, as we ſhall ſee more 
particularly hereafter, 

We ſhall now trace the veins in the courſe the blood 
takes to the heart. 


6 1. Yeins of the Head and Neck. 


Vene jugulares externæ. Theſe are ſometimes double to 
their very terminations; and when they are ſingle, each 
of them is formed of two branches; one anterior, and 
the other poſterior or rather ſuperior. The anterior vein 
comes from the throat and face, running down toward 
the angle of the lower jaw, and the poſterior comes 
from the temples and occiput. 

Each terminates at laſt into the ſubclavian on the 
ſame fide, ſometimes into the axillaris, and ſometimes 
into the union of theſe two veins. The right and leſt 
do not always end in the ſame manner; for ſometimes 
the right goes into the ſubclavian, and the left into the 
internal jugular on the ſame fide. 

Vena jugularis externa anterior. This often terminates 
in the jugularis interna, and ſometimes in the commu— 
nications of the tuo jugulares, in ſuch a manner as that 
it cannot be ſaid to belong more to the one than to the 
other. Sometimes, but very rarely, it runs into the 
vena axillaris, 

They run down between the muſculus platyſma my- 
oides and ſterno- maſtoidæus, being covered by the tor- 
mer, and croſſing over the latter. 

The firſt branch comes along the muſculus corrugatot 
ſupercilii and the upper part of the orbicularis, from the 
{mall or external angle of the eye, after communicating 
with the yena temporalis, and with that vein which 
runs along the lower part of the orbicular muſcle, with 
which it forms a kind of circle. 

The ſecond branch comes from the orbit in a wind- 
ing courſe, on one fide of the cartilaginous pulley, 
communicating with the vein of the eye, 1 
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The third branch is formed of branches from each 
fide, and runs down upon the forehead, by the name of 
vena frontalis, anciently preparata, communicating with 
its fellow, when any ſuch vein is found, 

The fourth comes from the root of the noſe ; and 
communicating with its fellow from the other ſide, re- 
ceives ſeveral ſmall veins from the holes of the oſſa naſi. 

At the great or inner angle of the eye, theſe branches 
unite to form a trunk, called vena angularis; which, 
running down near the ſide of the noſe, receives a 
branch from the internal nares, and another which 
aſcends in a winding courſe from the upper-lip. 

Afterwards the vena angularis runs down upon the 
face in a winding manner, receiving branches on each 
fide from the muſcles and integuments. It paſſes next 
over the lower jaw near the angle of that bone, and 
forms the anterior external jugular vein. 

While this vein lies upon the face, the branches run- 
ning into it communicate with each other, eſpecially 
cne which paſſes under the zygoma, behind the os 
malze, from the inferior orbitary or ſpheno-maxillary 
fiſſure ; and another {mall branch, which runs along 
the inferior portion of the orbitary mulcle, from the 
linall or external angle of the eye, where it communi- 
cates with the rami temporales and frontales, 

It runs down from the lateral part of the lower jaw, 
between the angle and the chin, like a vena maxillaris; 
and receives ſeveral branches forwards, backwards, 
and inwards. 

Interiorly, at the ſame place, it receives a large 
branch, which comes from the glandulæ ſublinguales, 
runs up toward the cornua of the os hyoides, to 
communicate with ſome branches of the jugularis in- 
terna, and reccives ſeveral rami from the tongue, called 
ren ranine, It receives likewiſe a ſmall branch from 
the muſculus depreſſor anguli oris, the commiſſure of 
the lips, and the neighbouring parts. 

The ſame branch which receives the venæ O__ = 

| takes 
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takes in another from the lateral parts of the ſeptum . 


palati, the amygdalæ, and the uvula, and receives rami 
forward from the membrane which lines the arch of the 
palate. Another branch comes into it from the pterygoi- 
dæus internus, and muſcles about the palatum molle. 

It is here to be obſerved, that, under the angle of 
the lower jaw, there is a great variety of communica. 
tions between the external and internal jugular veins, 
and alſo a great variety in the diſtribution of theſe 
veins. 

Almoſt all the ramifications, which at this place go 
into the external jugular vein, from the upper part of 
the throat and face in ſome ſubj c cts, terminate in other 
ſubjects in the internal jugular ; and ſometimes, one 
part of them goes to the external jugular, the reſt into 
the internal. 

The trunk of the vein, after receiving theſe branches, 
admits another large branch anteriorly from the ſym- 
phyſis of the lower jaw, from the maxillary glands, the 
digaſtric muſcle, the chin and under. lip. 

Oppoſite to the cartilago thyroides, it receives a 
tranſverſe branch, which runs on the anterior or lower 
part of the muſculi ſterno-maſtoidæi, and communi- 
cates with the jugularis of the other fide, though not 
always by a vein of the ſame kind. 

The ſuperior and inferior tranſverſe branches com- 
municate on each fide by branches more or leſs per- 
pendicular, and receive a ſmall branch from the muſ- 
culus depreſſor labii inferioris and platyſma myoides, 
and integuments. 

Anteriorly, it receives ſeveral branches from the 
muſcles of the larynx, ſterno-hyoidæi, thyro-hyoidæi, 
and from the integuments ; and below the larynx it 
receives communicating branches from the jugularis 
externa anterior of the other fide. 

Poſteriorly, it receives, 1. A large branch on the 
ſide of the upper part of the larynx, which communi- 
6atcs with the jugularis interna; and likewiſe wn a 
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large ſhort branch of the jugularis externa poſterior z 
of which below. 2. A ſmall branch, which has the 
fame communication, but which is not always to be 
found. 3. Another ſmall branch a little below the 
lower jaw. which communicates with the jugularis ex- 
terna poſterior. 

Vena jugularis externa poſterior, ſive ſuperior. The 
poſterior or ſuperior external jugular vein runs down 
from the fide of the head, &c. receiving conſiderable 
branches from neighbouring parts. 

This vein is at firſt formed by a branch called veng 
temporalts, which receives the blood from the temples 
and lateral parts of the head, likewiſe from ſome part of 
the occiput and forehead. Sometimes the temporal vein 
has two inſertions, whereof one is into the jugularis in- 
terna. | 

The temporal vein of one ſide communicates above, 
with its fellow on the other ſide; before, with the vena 
frontalis ; and behind, with the vena occipitalis. Oppo- 
ſite to the ear, it receives a large branch; one ramus of 
which runs under the lower edge of the zygoma, and 
then returning, communicates with another ramus from 
the ſame jugularis, a little below the condyle of the 
lower jaw, torming a kind of areola of a roundiſh form. 

Behind this condyle, it receives branches from the 
temporal muſcle, from the neighbouring parts of the 
upper jaw, and irom the inſide of the lower jaw, al- 
moſt in the ſame manner as the arteries are ſent out. 

Only one of theſe branches comes from the muſcu- 
us temporalis and pterygoidzi; communicating with a 
branch from the malſlcter, in its paſſage. 

Having reached as far as the parotid gland, it paſſes 
lirough it, receiving a large branch, which commu— 
ncates with another branch common to the internal 
and anterior external jugular veins; it forms commu- 
tications with the anterior external jugular under the 
angle of the lower Jaw. 

Sometimes there are ſeveral branches; which having 

run 
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run a very little way, unite together, and repreſent the 
ſhort large branch, forming areolæ or melhes, through 
which the nerves pals. 

Backward it receives the vena occipitalis, which 
comes from the different parts of the occiput, and ſome- 
times runs into the vena vertebralis or axillaris, &c. 
It likewiſe receives a ſmall vein, which comes out of 
the cranium by the poſterior maſtoide hole from one 
of the lateral finutes. This branch goes ſometimes 


into another vein. 


At the lower part of the neck 1t receives the vena 
cervicalis, which comes from the vertebral muſcles of 
the neck. This vein communicates with the humera- 
lis by ſeveral areolæ, or venal meſhes; and they are 
both ramified in different manners. 

Theſe ramifications and communications are in part 
covered by the muſculus trapezius, and communicate 
likewiſe with ſome branches of the vena occipitalis, 
and with a branch of the ſuperior intercoſtal vein, 
which perforates the firſt intercoſtal muſcle. 

At its termination, it receives, poſterioriy, a prin- 
cipal branch from the muſcles which cover the ſca— 
pula and joint of the humerus, commonly called 
vena muſcularis, and which might be named /uper- 
humeralis. 

Vena jugularis interna. The internal jugular vein is 
the largeſt of all thoſe that come from the head; tho 
not ſo. large as it ſeems to be when injected. 

It is a continuation of the lateral ſinus, which, at- | 
ter getting through the foramen lacerum of the ba- 
ſis cranj, bends a little, and forms a ſort of vartx, 
which fills a thimble-like cavity in the temporal bone. 
From this it runs along the ſides of the vertebræ of the 
neck, by the edges of the longus colli, and paſles be- 
hind the ſterno maſtoidæus and omo-hyoidzus, which 
it croſſes, and ends in the ſubclavian vein. At the top 
of the neck it receives {nul twigs from the puaryns 


and neighbouring muſcles. | 
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Farther down it receives another branch backward, 
which comes from the occiput. This branch communi— 
cates with another of the vertebralis, and, through 
the poſterior maſtoide hole, with the lateral ſinus of 
the dura mater, This communication is fometimes by 
an anaſtomoſis with a branch of the external jugular, 
or of the cervicalis. 

Nearly oppoſite to the os hyoides, the internal ju- 
gular receives another branch, which comes from the 
parotid gland and angle of the lower jaw, where it 
communicates by other branches with the two exter- 
nal jugulars. This firſt branch receives others from 
the muſcles of the os hyoides and neighbouring parts. 

About two fingers breadth lower than the former, it 
receives a middle-fized branch, which comes laterally 
from the larynx, and may be named vena gutturalis. 

This guttural vein is formed chiefly of three branches; 
the loweſt of which comes from the thyroide gland and 
neighbouring muſcles; the middle branch from the 
arynx, muſculi thyroidæi, &c ; and the third comes 
cownward from the great communication between the 
two jugulares already mentioned, In this, however, 
there is ſome variety ; and I have ſcen the leſt guttural 
rein go into the axillaris. 

The laſt branches which it receives are ſmal], and 
come from the thyroide glands. 

Vena vertebralis. The vertebral vein accompanies the 
artery of the ſame name, ſometimes in one trunk, 
ometimes in ſeveral ſtems, through all the holes of the 
ran{verſe apophyſes of the vertebra colli, all the way 
from the g: eat foramen occipitale, communicating with 
me occipital veins and fmall occipital finuſes of the 
dura mater. 

At the top of the neck it receives a branch, which 
comes through the poſterior condyloide hole of the os 
oecipitis from the lateral ſinus of the dura mater; but 
tis not always to be met with. 

As this vein runs through the holes in the tranſverſe 
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apopliyſes, it receives branches forward from the ante. 
rior muſcles of the neck, and from the ſmall anterior 
muſcles of the head. 

Other branches come likewiſe from the muſculi 
tranſverſales and vertebralis collt at the back part of 
the neck. 

it receives alſo the veins from the vertebral ſinuſes, 
which are pretty NUmMErous, and placed one above ano- 
ther all the way to the occiput, communicating freely 
with each other and with thoſe on the oppoſite fide ; 


and at the great foramen of the os occipitts there is a 


communication between them and the occipital ſinuſes 
of the dura mater. 

About the third or fourth vertebra of the neck, the 
vertchral vein ſends off a branch, which paſſes out be- 
twecn the vertebræ, and carries down part of the blood 
from the neck: this communicates again with the trunk 
of the vertebral vein, or with the ſubclavian. 

'The trunk of the vein afterwards runs down through 
the holes in the tranſverſe proceſſes of the vertebiæ 
colli, receiving branches in its paſſage from the neigh- 


bouring muſcles. At the under part of the neck it 


leaves the vertebræ, and ends in the upper and back 
part of the ſubclavian vein. 


$2. Veins of the Superior Extremities. 


The veins of the extremities run in two ſets, one 
following the arteries, the other running immediately 


under the ſkin; we ſhall trace them from their origins 


to their enn in the ſubclavian vein. 

In general, the external or ſuperficial veins of the 
fore-arm are larger than the internal; but they are ac- 
companied only by {mall arteries, whereas the deep veins 
accompany large arteries. 

Vena baſilica. This vein takes its origin by ſeveral 
branches which come from the convex ſide of the car- 


pus; one of which, named by the ancients Yael, 
comes 
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comes from the ſide of the little finger next the ring- 
finger, having firſt communicated with the cephalica, 
by means of the venal areolæ conſpicuous on the back 
of the hand. In the other fingers this vein follows 
nearly the ſame courſe with the artery. 

After receiving theſe branches, it runs along the ulna, 
between the integuments and muſcles, a little towards 
the outſide, by the name of cubitalis externa, commu- 
nicating with the veins called profunda, ſatellites, and 
cephalica. Near the inner condyle, it receives a branch 
which runs up along the infide of the fore-arm, near 
the ulna, communicating with the mediana major, Ha- 
ving reached the inner condyle, it receives a vein call- 
ed mediana baſilica, which opens into it obliquely. 

Afterwards the baſilica runs up along the inſide of 
the os humeri, between the muſcles and integuments, 
forming many communications with the vena profunda, 
ſatellites, and cephalica, and ſupplying the muſcles and 
integuments. 

Below the neck of the os humeri, near the hollow of 
the axilla, the baſilica receives two or three conſider- 
able veins which come up from the ſides of the brachial 
artery. 

Theſe veins, which often terminate in the pro- 
funda ſuperior, communicate with the baſilica and ce- 
phalica. They follow the courſe of the trunks of the 
arteries, and have the ſame names. At that part of the 
elbow where the artery divides they unite, but after- 
wards ſeparate and reunite ſeveral times, ſurrounding 
the trunk of the brachial artery at different diſtances, 
and communicating freely with each other. Theſe 
veins might be called ven ſatellites arterie brachialis. 

Behind the rendon of the pectoralis major, the baſi- 
lica reccives a conſiderable branch, which runs up in 
company with the trunk of the brachtal artery from the 
neighbouring muſcles on both fides. This vein is na- 
med preſunda brachii, or profunda ſuperior. 

It receives at laſt, under the head of the os humeri, 
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a pretty large branch, which paſſes almoſt tranſverſely 
round the neck of that bone, from behind inward, and 
from within foreward, coming from the muſcles on 
the outſide of the ſcapula, particularly the deltoides, 
and communicates with the venæ ſcapularis externz. 


This branch may be named vena ſub-humeralis, or arti- 


cularis, as the artery which hes in the ſame place; they 
both having much the ſame courſe. 

This articular vein receives two principal branches; 
one of which runs along the inſide of the bone, from 
which, and from the perioſteum, it gets ſmal! veins. 
'The other hes at the middie of the arm, between the 
bone and the biceps, and communicates with the ce- 
phalica. 

The baſilic vein having reached the ſide of the head 
of the os humeri, terminates in the trunk of the vena 
axillaris, which may be conſidered as a continuation 
of it. 

The ancients termed the baſilic vein of the right arm 
the vein of the liver, or vena hepatica brachi ; and that 
of the left arm, the vein of the ſpleen, or vena ſplenica 
brachii. It has ſometimes a double termination, by a 
branch of communication with the trunk of the axillaris. 

Vena cephalica. The vena cephalica receives, at the 
extremity of the radius, branches which correſpond 


with thoſe of the radial artery. Theſe branches form 


numerous arcolæ, which communicate freely with each 
other. 

A particular branch comes into it, which runs more 
or leſs ſuperficially between the thumb and metacar- 
pus, by the name of cephalica pollicis, The arcolæ re- 
ceive branches from the interoſſeous muſcles and in- 
teguments, and communicate with the vena falve- 
tella. 

From the under part of the fore- arm the trunk of 
the vein runs along the radius between the mulcles and 

znteguments, receiving branches from both ſides, which 


communicate with Fe. Wa branches of the ſame 2 
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and with ſome of the baſilica, forming areolæ much in 
the ſame manner as we fſhall afterwards find the ſaphe- 
na does in the lower extremity. That part of the vein 
which lies on the fore · arm may be looked upon as a ra- 
dialis externa. 

Having reached a little above the fold of the arm, it 
receives a large branch, which may be called mediana 
cephalica. This comes up obliquely from the middle 
of the fold of the arm, under the integuments, and over 
the tendon of the biceps, where it joins the mediana 
baſilica, Theſe two medianz are ſent off in an angle, 
the apex of which 18 turned downward. The mediana 
cephalica ſometimes receives a long branch called rag:- 
aits interna, which lies almoſt parallel to the radialis 
externa. 

The two median veins are ſent off from a trunk 
which may be called mediana mayor, or longa, to di- 
ſtinguiſh it from the other two. This trunk runs up 
from the fore-arm between the cephalic and baſilic 
veins, communicating with both in its paſſage by many 
branches. At the part where it ſplits into the two 
branches already named, a branch opens into it called 
vena cubiti profunda. This comes from the neigbour- 
ing muſcles, after having communicated with the other 
veins of the fore-arm. 

A little below the external condyle of the os humeri, 
it receives a branch from behind, which comes down 
between the muſculus brachialis and the upper portion 
of the ſupinator longus, aftzr bending between the os 
humeri and anconzus externus, and communicating 
with ſome branches of the baſilica. 

The cephalica runs next up along the outer edge 
of the external portion of the biceps; communica— 
ting ſeveral times with the vena baſilica, and recet- 
ring {mall rami on each fide, from the neighbouring 
mutcles, fat, and ſłin. Some branches g into its upper 
part, which lower down were ſcnt off from its trunk. 

It runs aſterwards between the deltoid and large 
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pectoral muſcles, communicating in its paſſage with a 
branch called ſmall cephalic, and terminates in the vena 
axillaris. 

Vena axillaris. This vein, formed by all the veins from 
the arm, receives, above the axilla, the venæ thoracica; 
one of which is ſuperior, called alſo mammaria externa; 
and the other inferior. It likewiſe receives rami from 
the muſculus ſubſcapularis, teres major, teres minor, 
ſupra- ſpinatus, latiſſimus dorſi, ſerratus major, peQoralis 
minor, pectoralis major, and from the glands of the 
axilla; and ſometimes communicates by a ſmall branch 
with the vena baſilica. 

The axillary vein, having received the branches 
already deſcribed, paſſes before the anterior portion 
of the muſculus ſcalenus, and between the firſt rib 
and the clavicle, where it gets the name of /ubcla- 
viana. This receives the branches already deſcri- 
bed, from the head, neck, and upper part of the tho- 
rax; and at laſt meets with its fellow on the oppoſite 
fide, to form the vena cava ſuperior. 

The laſt veins which it receives are the muſculares, 
which come from the middle portion of the muſculus 
trapezius, from the angularis, infra-ſpinatus, and ſub- 
ſcapularis ; and as ſome of theſe branches come from 
the ſhoulder exteriorly, others interiorly, the ven {ca- 
pulares are diltinguithed into external and internal. 


$ 3. Veins of the Thorax. 


Peng peclorales interne. The pectorales internæ, are 
ſmall veins diſpoſed in pairs toward the right and left 
ſide, behind the ſternum and parts near it, including 
the diaphragmaticz fuperiores, or pericardia diaphrag- 
maticæ, mediaſtinæ, mammariz internæ, thymic, 
pericardiæ, and gutturales or tracheales. 


All theſe ſmall veins are divided into right and 


leſt; and theſe are both diſtributed much in the 


ſame manner; but they differ in their terminations, 
| be- 
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becauſe of the inequality in the bifurcation of the cava 


ſuperior. _ | 

The right vena mediaſtina opens anteriorly into 
the trunk of the ſuperior cava, a little above the ter- 
mination ot the azygos ; the left goes into the ſubcla- 
vian. 

The right ſuperior diaphragmatica, or pericardio- dia- 
phragmatica, goes anteriorly to the union of the two 
ſubclavian veins, or beginning of the ſuperior cava; 
and is formed by ſeveral branches from tlie upper, 
fore, and back parts of the pericardium, communica- 
ting with thoſe of the leit diaphragmatica. and accom- 
panying the nerve of the ſame name. Ihe left ſupe- 
rior diaphragmatica goes into the left ſubclavian a little 
below the termination of the mammaria. 

The right internal mammaria ariſes from the lower 
and fore part of the thorax, behind the upper end of the 
recti muſcles of the abdomen ; here it communicates 
with the epigaſtric vein by ſeveral ſmall branches. It 
paſſes afterwards into the thorax under the cartilage 
of the laſt true rib, and receives ſmall branches from 
the mediaſtinum, while others come from the integu— 
ments through between the ribs. At the upper ſurface 
of the diaphragm it receives a branch which communi- 
cates with the diaphragmatic veins. "The trunk thus 
formed, runs up within the thorax, behind the cartt- 
lages of the ribs near the edge of the ſternum, and in 
company with the artery of the ſame name; and termi- 
rates at Jaſt in the beginning of the vena cava ſupe- 
:1or, but frequently in the ſubclavian vein. 

The left internal mammaria terminates anteriorly in 
tne left ſubclavian, oppaſite to the cartilage or anterior 
extremity of the firſt true rib, 

The right vena thymica, when it terminates ſeparate— 
ly, goes into the union of the two ſubclavie; and when 
m is wanting, the thymus, from whence it takes its 
name, ſends branches to the gutturalis or ſome other 
neighbouring vein, The left vein of the ſame name 
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goes to the leſt ſubclavian, almoſt oppoſite to the ſter. 
num. 

The right pericardia ſeems to go rather into the ter. 
mination of the right ſubclavian, than to the trunk of 
the ſuperior cava; but in this there are many varieties. 
It comes from the upper ſide of the pericardium, and 
other neighbouring parts. Ihe left pericardia comes 
ſometimes into the left ſubclavian, before the mamma. 
ria; and ſometimes into the mammaria or diaphragma— 
tica ſuperior on the ſame fide, 

The right gutturalis or trachealis goes into the upper 
part ot the union of the ſubclavie, above the mammaria of 
the ſame ſide, ſometimes more backward, and ſometimes 
into the fubclavia. It comes from the glanduiz thyroi- 
dex, tracnea arteria, muſculi ſterno-hyoidæi, thymus, 
and glandule bronchiales. It communicates by lateral 
branches, more or leis contorted, with the internal ju- 
guar vein; and ſometimes, by another branch, with a 
imall vein, which the internal jugular receives from the 
glandula thyroides. The left gutturalis goes into the 
upper or poſterior part of the left ſubclavian near its 
termination. 

The ſmalleſt internal pectoral veins do not always 
terminate ſeparately, but have ſometimes a ſmall com- 
mon trunk, eſpecially on the right ſide; and of all 
theſe itnall veins, the mammaria interna is the moſt con- 
fiderable. 

Vena azyges, and wvene intercoſtales. The vena azy- 
gos, or line pari, is very conſiderable, and arifes from 
the lower aud left tide of the thorax internally. 

For at the back part of the diaphragm, it communi- 
cates, by a very ſenſible anaſtomoſis, ſometimes with the 
vena renalis, ſometimes with a neighbouring lumbar 
vein, ſometimes immediately with the trunk of the cava 
inferior, and ſometimes otherwiſe. 

I have feen this vein extremely large, reſembling the 
trunk of the inferior cava, from the diaphragm to the 
origin of the renalcs ; the true cava being through 55 
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this ſpace very narrow, or of the ſize of an ordinary 
azYgos. | 

From thence 1t runs acroſs the ſpine, and afterwards 
aſcends on the right fide of the vertebra dorſi and 
aorta, and before the intercoſtal arteries. 

At the top of the thorax it is bent forward over the 
origin of the right lung; forming an arch which ſur- 
rounds the great pulmonary veſſels on that fide, as 
the arch of the aorta does thoſe of the left fide, with 
this difference only, that the curvature of the azygos 
is almoſt directly forward, whereas that of the aorta is 
oblique. It opens poſteriorly, a little above the peri- 
cardium into the top of the ſuperior cava. 

The azygos is formed at firſt of the left intercoſtal veins, 
but ſeldom the whole number; for the ſuperior veins 
| go often into the left ſubclavian, by a vein ſomewhat ſi- 
a milar to the azygo?, but much ſmaller. The inferior in- 
L tercoltal veins, to the number of ſix or ſeven, ſometimes 
: more, ſometimes fewer, go commonly into the trunk 
: of the azygos, which runs between the aorta and ver- 
5 tebræ, from the ſubſtance of which, and from the cefo- 
rus, it receives capillary twigs, as it paſſes to the right 
ide of the thorax. 

The trunk of the azygos is in ſome ſubjeQs bifur- 
cated upward and downward, as it receives the left in- 
tercoſtals; and in others there are two {mall-trunks. 

There is ſometimes an entire azygos on the left fide, 
waich, after being diſtributed in the ſame manner, opens 
into the ordinary azygos. | | 

Ihe azygos at the under part of the thorax receives 
alage branch, which perforates the muſcles of the ab- 
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e domen, after having been ramified between their dif- 
r erent planes, and communicating with the like rami- 
a ications of the laſt or laſt two intercoſtal veins. 


Sometimes it takes in the vena diaphragmatica infe- 
nor, and alſo a branch formed by the firſt venæ lum- 
c Wires dextræ. | 

Il Theſe communications between the laſt intercoſtal 
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and firſt lumbar veins are very irregular, being ſome. 
times by a ſeries of oppoſite angles, ſometimes by areolx, 
ſometimes by a reticular texture, &c. Sometimes the 
extremity of the vena azygos communicates either me- 
diatcly or immediately with the vena adipoſa, and even 
with the vena ſpermatica, | 

As the azygos runs up in the right ſide of the tho. 
rax, it receives the inferior intercoſtal veins on that 
ſide, one coming from each ſeries of intercoſtal mul. 
cles. Theſe veins run along the lower edges of the 
ribs, after having perforated the muſcles by branches 
which come from the poſterior and external part of the 
thorax. 

They communicate with the venz thoracicæ, and moſt 
commonly with the mammaria interna; and laſtly, 
more or leſs with each other, by perpendicular branches, 
near the poſterior extremities of the ribs. 

Afterwards the azygos admits into the extremity of 
the arch which it forms before it terminates, a trunk 
common to two or three {mall veins, called interco- 
tales ſuperiores dextra, which bring back the blood 
from the firſt three ſeries of intercoſtal muſcles, and 
from the neighbouring part of the pleura. 

Theſe intercoſtal veins communicate with] other 
branches which come through the intercoſtal muſcle; 
from the ſerratus ſuperior poſticus, ſerratus major, &c. 
and they run along the interſtices between the ribs, 
communicating with the venæ mammariz, 

They likewiſe take in branches from the vertebral 
muſcles and canal of the ſpine, where they communi- 
cate with the venal circles or ſinuſes, which bring back 
the blood from the medulla ſpinalis. 

Laſtly, the vena azygos receives two or three ſmall 
veins into the top of the arch, one of which comes from 
the aſpera arteria ; the others partly from the aſpera ar- 

2ria, and partly from the bronchia, by the name of ven 
Bronchiales, accompanying the ramifications of the bron. 
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chial artery. It opens at laſt into the back part of the 
ſuperior cava, a little above the pericardium, 

Vena ſubclaviana, The ſubclavian vein is formed 
chiefly by veins from the head, neck, and arms. It 
paſſes over the inſertion of the anterior ſcalenus muſcle, 
between the clavicle and firſt rib. 

The right ſubclavian, which is the ſhorteſt of the two, 
commonly receives four capital branches, viz. the ju- 
cularis externa, jugularis interna, vertebralis, and ax- 
laris, of which laſt the ſubclavian may be looked up- 
on as a continuation, 

The left ſubclavian being longer than the riglit, be- 
cauſe the vena cava, into which both open, lics in the 
nght ſide of the thorax, receives firit the four capital 
branches, correſponding with thoſe alrcady mentioned, 
s going into the right ſubclavian, Next to thele, it 
receives a vein, ſomewhat ſimilar to the vena azy- 
gos, called intercoſtalis ſuperior, which is formed of 
branches coming ſometimes from five or ſix of the 
yperior intercoſtal muſcles, &c. theſe communicate with 
de other intercoſtals. The intercoſtalis ſuperior receives 
the left bronchial vein. It receives alſo the ſmall veins 
correſponding with thoſe of the right ſide, going into 
ne trunk of the ſuperior cava, viz. the mediallina, pe- 
icardia, diaphragmatica ſuperior, thymica, mamma— 
na interna, and trachealis. And beſides all theſe, it 
receives the termination of the thoracic duct, to be af- 
erwards deſcribed. 

After admitting the branches mentioned above, the 
wo venæ ſubclaviane unite at the upper end of the 
liorax, near the cartilage of the firſt rib, and form the 
iena cava ſuperior, which runs down about an inch, 
»mewhat inclining to the right ſide; at this part it 
enters the pericardium, and deſcends about two fingers 
readth in an ordinary ſized perſon, being fituated on 
be right ſide of the aorta, but a little more anteriorly. 
opens at laſt in the upper part of the right auricle. 


§ 4. Veins 
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6 4. Veins of the Chylopoietic and aſſiſtant Chylopoietic Viſcera. 


Vena meſaraica minor, or hæmorrhoidalis interna. 
The blood ſent out by the cæliac aud two meſenteric 
arteries is returned by veins, which, as in other parts 
of the body, are much larger than the arteries, 

A branch runs up from the rectum and left portion 
of the colon. The beginning of this branch commu. 
nicates with other hamorrhoidal veins at the end of 
the rectum. The beginning of this vein, like the end; 
of the arteries, forms numerous ramifications which 
ſurround the inteſtines. The left ſpermatic vein ſeems 
to communicate with ſome of the branches which form 
the trunk. 

This vein has been named hemorrhadalis, from the 
tumours called h@morrhcides, which are often found at 
its beginning next the anus. The word interna 1 
added to diſtinguiſh this vein from the hæmorrhoidalis 
externa, which comes from the vena hypogaſtrica, 
and with which this vein communicates by capillary ra- 
mifications. The name of meſaraica minor agrees to it 
very well, becauſe of its ſituation with reſpec to the 
inferior meſenteric artery, which is alſo leſs than the 
ſuperior. 

After returning the blood from the parts already 
mentioned, it unites with a branch coming don 
from the left part of the arch of the colon, where, alter 
many ramifications, it communicates with a branch of 
the great meſaraica, with the ramifications of the gaſtro- 
epiploica ſiniſtra, and with thoſe of the neighbouring 
epiploica. | i 

At a ſmall diſtance from its termination, it receives 
from the duodenum a vena duodenalis, which is ſome- 


times more conſiderable than one which comes from 


the great trunk of the vena portæ. 
The internal hæmorthoidal vein is one of the three 


great branches of the vena portæ, opening ordinarily 
int9 
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into the termination of the vena ſplenica, and ſome- 
times into the beginning of the great trunk of the vena 
rt. - 

Vena ſplenica. The ſplenic vein is one of the three 
great branches of the vena portæ, and may be ſaid in 
{ome meaſure to be a ſubordinate trunk of that vein. 
t runs tranſverſely from the left to the right ſide, firſt 
dong the lower fide of the pancreas, near the poſterior 
edge, and then under the duodenum. 

In this courſe it receives ſeveral veins, viz. the vena 
coronaria ventriculi, pancreatic, gaſtrica, or gaſtro- 
epiploica ſiniſtra, and epiploica ſiniſtra. It likewiſe of- 
ten receives the hæmorrhoidalis interna, the third capi- 
al branch of the vena portæ. 

The vena ſplenica begins by branches which run in 
1 winding courſe, after having run through the whole 
length of the ſpleen, almoſt in the ſame manner as the 
ſplenic artery. It is into the moſt poſterior of theſe 
branches that the veins are received from the great ex- 
tremity of the ſtomach, formerly known by the name 
of vaſa brevia, which communicate with the coronaria 
rentriculi and gaſtrica ſiniſtra. 

In its paſſage it receives, at the ſmall extremity of the 
pancreas, a vein called epiploica ſiniſtra, becauſe it 
comes from the left ſide of the omentum, where it 
communicates with the hzmorrhoidalis interna. When 
lus vein is wanting, the branch of the left gaſtrica, to 
be afterwards mentioned, ſupplics its place. It ſome- 
imes goes to the moſt anterior branch, which the ſple- 
ca receives from the ſpleen. 

The left gaſtric or gaſtro-epiploic vein, coming from 
de convex fide of the great extremity of the ſtomach, 
goes into the ſplenica at the left extremity of the pan- 
creas. 

in its paſſage, it receives ſeveral branches from 
both ſides of the ſtomach, which are diſtributed by 
numerous ramifications, form many areolæ, and com- 

municate 
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municate with the branches of the coronaria vent;. er 
cull. ter 

Ihe venæ pancreatic are ſeveral ſmall branches ſent bra 
into the ſplenica from the under edge of the pancrex,, Wl 5'< 
There are other ſmall pancreatic veins which do not Me 
open into the ſplenica, as will be found in the deſcrip. 
tion of the gaſtro-colica, one of the branches of the 
great meſaraic trunk. 

The coronaria ventriculi, ſo called becauſe it ſy. 
rounds more or leſs the upper orifice of the ſtomach, 55 


runs along the ſmall arch of that viſcus from the pylo. oeh 
rus, where It joins and becomes continuous with the 5 
vena pylorica. In its paſſage, it receives ſeveral rami from *" 
the ſides of the ſtomach, which there form numerous of 1 
arcolæ, and communicate with the veins of the great he 


arch. 

It terminates pretty often in the beginning of the 
ſplenica, and ſometimes in the left ſide of the begin. 
ning of the great trunk of the vena porta, behind 


the hepatic artery; and in that caſe it is the molt WM © 
conſiderable of all the {mail veins that go into the great ah 
trunk, " 
Vena meſaraica major. The blood is returned from W 

| molt of the branches of the ſuperior meſenteric artery MW © 
by a vein called meſaraica or meſaraica major. Into the oy 


concave fide of the meiaraic vein, a branch paſſes called 
by Riolan vena cœcalis, which runs from the beginning ; 
ok the colon, croſling one of the branches of the ſupe- 
rior melenteric artery. | 

This czcal vein 1s formed by two arches, the upper- 
moſt of which communicates with the lower branch ol 
the vena galtro-colica ; the other receives ramifications 
from the inteſtinum cœcum and appendicula vermifor. 
mis, and communicates below with other branches 01 
the great meſaraic vein. 

Aiterwards the trunk of the meſaraica paſſes over the 
ſuperior meſenteric artery, to which it adheres ver) 


cloſely, and into the convex fide of its arch receives - 
| vera 
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veral branches almoſt in the ſame manner with the ar- 
tery ; but with this difference, that frequently the 
branches do not end immediately in the vein in fo 
great numbers; and each of them is formed by many 
more ramiſications. | | 

The trunk of the great meſaraic vein receives ſome- 
times oppolite to the galtrica, a particular branch from 
the omentum, called eprploica dextra. But almoſt im- 
mediately before it deſcends over the meſenteric artery, 
it gets the addition of two large branches very near each 
other, which pals behind and under the artery, coming 
trom the jejunum and part of the ilium by numerous 
ramifications, which form arches and areolæ like thoſe 
of the artery. 

The trunk of the great meſaraic vein running far- 
ther, receives a vein which may be called gaſ/tro-colica ; 
this is formed of two branches, one ſuperior, the other 
micrior. 

Ihe ſuperior branch of the vena gaſtro-colica re- 
ceives the gaſtrica, or gaſtro-epiploica dextra, which 
comes from the great curvature of the ſtomach, com- 
municating with the gaſtrica ſiniſtra. It alſo admits 
imall veins from the head of the pancreas. In its paſ- 
age it gets likewiſe branches from the ſtomach and 
ementum, and communicates with the pylorica, coro- 
naria ventriculi, &c. and ſometimes it forms the pylo- 
rica, 

The inferior branch of the vena galtro-colica, which 
may be called colica dextra, comes irom the upper part 
ofthe colon, and then from the right portion of that in- 
teſtine, where it is divided archwiſc, and communi- 
cates with the great branch of the colica anterior, and 
Wh a branch of the vena cacalis, as we ſhall ſec here- 
ater, x 

The Jaſt particular branch running into this trunk is 
called by Riolan vera colice. It opens into the anterior 
part of the trunk, beforc it joins the artery, and comes 
Arcctly from the middle of the colon; and here it 
: forme 
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formed of branches from the right and left, which com- 
municate with others by arches. On the left hand, i: 
communicates with the ſuperior or deſcending branch of 
the hzmorrhoidalis ; and on the right, with the former 
branch of the meſaraica, 

The vein, after having been diſtributed like the ar. 
tery, comes from the ſmall inteſtines, the cæcum and 
right portion of the colon, and runs through thoſe parts 
of the meſentery and meſocolon which belong to theſe 
inteſtines; it runs next down over the trunk of the ar. 
teries, receiving in its paſſage the ſplenic vein, and ter. 
minates at laſt in the vena porte. 

The vena portæ inferior appears to be a continua- 
tion of the trunk of the vena meſaraica major. The ſple- 
nica is a capital branch of that trunk; and the hzmor- 
rhoidalis interna has ſometimes a common termination 
with the ſplenica, and ſometimes is no more than a 
branch of that vein. In ſome ſubjects the mefaraica 
major and ſplenica appear to end by an equal union in 
the trunk of the inferior vena portæ, and in others the 
the hæmorrhoidalis ends in the very angle of that 
union. 

Vena portæ. The inferior vena portæ, after being 
formed of the ſplenic and meſenteric veins, receives in- 
to its trunk ſeveral ſmall rami, which are commonly 
the venz cyſticæ, hepatica minor, pylorica, duodena- 
lis, and ſoinetimes the gaſtrica dextra, and coronaria ven- 
triculi. 

All theſe ſmall veins ſometimes end ſeparately; and 
in other ſubjects, ſome of them go into it by ſmall com- 
mon trunks. It ſometimes happens that ſeveral ol them 
do not go immediately into the trunk of the vena porta, 
but into one of its great branches, : 

The trunk formed by the two meſenterics and ſpien'c 
veins paſſing on receives the vena gaſtrica, or gaſtro- 
epiploica dextra, and the coronaria ventriculi, but theſe 

o ſometimes into the trunk of the vena portx. 

The duodenal vein, commonly called vena inteſcira- 
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ſis, goes into the great trunk near the cyſticæ, and 
ſometimes into the {mall common trunk of theſe veins, 
It comes chiefly from the inteſtinum duodenum, and 
receives likewiſe ſome rami from the pancreas. There 
js another vein called alſo durdenalis, which is a branch 
of the gaſtrica of the ſame fide. 

The vena pylorica terminates in the great trunk, al- 
moſt oppoſite to the end of the cyſticæ, and ſome- 
times goes into the right gaſtrica. It paſſes over the 
pylorus from the ſhort arch of the ſtomach, where it is 
joined by anaſtomoſis with the coronaria ventriculi. 

The cyſtic veins run along the veſicula fellts from its 
bottom to its neck ; and as they are commonly no more 
than two in number, they are called cy/?:c@ gemellz, a 
name given likewiſe to the arteries which accompany 
them. They go into the right fide of the great trunk 
near its end, ſometimes ſeparately, ſometimes by a ſmall 
and very ſhort common trunk. 

The ſmall hepatic vein is commonly a branch of one 
of the cyſticæ, or of their common trunk. 

The large trunk of the vena portz inferior or ven— 
tralis, is ſituated under the lower or concave fide of the 
liver, and joined by an anaſtomoſis to the ſinus of the 
vena portæ hepatica, between the middle and right ex- 
tremity of that ſinus, and conſequently at a good di- 
ſtance from the left extremity. From thence it runs 
down a little obliquely from right to left, behind or 
under the trunk of the arteria hepatica, bending behind 
the beginning of the duodenum, and under the head 
of the pancreas ; its length being about five fingers 
breadth. 

At the head of the pancreas, this trunk may be ſaid 
to begin by the three branches already deſcribed. 

The laſt portion of this vein may be termed vera 
forte hepatica, ſuperior or minor, the trunk of Which 
is commonly known by the name of finus verz Parla- 
7m. The other portion may be called vena porta ten- 
tralis, inferior or major; and this is what 1 have de- 
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ſcribed, referring the diſtribution of the other to the hi. 
itory of the liver, 

The vena portæ running toward the under and back 
part of the liver divides into two principal branches, 
which enter the cavity called porta; and each of theſe 
branches divides into many others, which follow the 
branches of the hepatic artery throughout the whole 
ſubſtance of the liver. 

The vena portæ may be conſidered as made up of 
two large veins, joined almoſt endwiſe by their trunks, 
from each of which the branches and ramifications go 
out in contrary or oppoſite directions. One of theſe 
parts comes from the ſtomach and inteſtines, with the 
ſpleen and pancreas ; the other goes to the liver. 


6 5. Veins of the Inferior Extremities. 


Tut blood is returned from the inferior extremities 
by a ſuperſicial and deep ſet of veins ſomewhat in a ſimi- 
lar manner to what we have deſcribed in the ſuperior 
extriemitics. Of the ſuperficial veins we find one, firſt 
running up immediately under the ſkin and getting the 
name of | 

ena ſaphena. This begins at the great toe, then runs 


between the firſt two metatarſal bones irregularly un- 


der the {kin towards the inner ankle. 

At the great toe it receives a kind of tranſverſe arch 
over the metatarſus, which communicates by ſeveral 
branches with an arch which lies on the joint of the tar- 
ſus, and gets others from the toes. This arch receives 
likewiſe another branch, which runs down behind the 
outer ankle, having communicated with the vena tibla- 
lis externa. 

Under the inner ankle, it receives a branch inward 
and forward, which runs under, and in ſome meaſure 
accompanies, the anterior tibial artery, Interiorly, it re- 
ccives another branch at the ſame place, which paſſes 


up from the ſole of the foot, communicating with the 
ex- 
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external tibial vein by irregular arches. This in its paſ- 
ſage receives branches from the toes. * 

At the lower part of the tibia, the ſaphena receives a 
conſiderable branch, which runs obliquely from the 
outer ankle, being formed of ſeveral rami, which com- 
municate with each other and with the trunk of the 
ſaphena. 

Alittle higher, it likewiſe receives from the fore- part 
of the tibia ſome branches coming from the perioſteum 
and bone, and communicating with other branches to 
be deſcribed. 

Afterwards the trunk of the great ſaphena runs up on 
the inſide of the tibia, lying always near the ſkin ; at 
the middle of the tibia, a vein forms an arch which 
communicates at both ends with the trunk of the large 
vein. A branch running up from from the outer ankle 
along the integuments of the tibia, and communicating 
with the ſaphena, paſſes into this arch. At the upper part 
of the bone, it receives branches forward, outward, and 
backward. 

The anterior branches come from the integuments 
on the upper part of the leg ; the poſterior, from thoſe 
which cover the gaſtrocnemii, and communicate with 
the little ſaphena; and the external branches come from 
the fat and integuments. 

From the leg the ſaphena paſſes along the inſide of 
knee, and afterwards along the thigh, as far as the 
middle of the ſartorius muſcle ; and here it receives 
from the ſame ſide ſeveral branches, which in their paſ- 
lage communicate with each other. 

The vena ſaphena paſles afterward to the forepart of 
the thigh, having been covered in all its paſſage by 
kin and fat only. At the groin it receives branches from 
the inguinal glands and neighbouring parts: theſe form 
free communications with each other. It opens at laſt 
into the top of the femoral vein. 

Vena ſaphena minor. The vena ſaphena minor re- 
turns the blood from the outer ſide of the foot by many 
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fmall branches, which communicate freely with each 
other. From this part it runs up at the outſide of the 
tendo Achillis ; and, next, between the gaſtrocnemius 
externus and ſkin. 

Immediately above and below the ham, this vein 
receives other branches, winch likewiſe communicate 
with each other, and with the ſaphena major. 

At the ham, a branch forms a communication be. 
tween it and the crural vein, receiving ſmall anaſtomo- 
ſing branches in its alcent, It terminates at laſt a little 
above the ham in the trunk of the crural vein. 

Vena tibialis anterior. From the extremities of the 
anterior tibial artery, the correſponding vein returns, firſt 
by a number ol origins : but theſe, at the bottom of the 
leg, unites into one trunk; which, however, ſoon ſplits 
again into two or three branches, that ſurround the ar- 
tery at cilierent diſtances by {mall communicating cir- 
cles. A particular branch, which communicates with 
the vena tibialis poſterior, perforates the interoſſeous 
ligament from behind forward, and opens into the 
trunk of the vein at the bottom of the leg. 


At the upper end of the leg the vein receives ſmall 


ſuperficial branches from the head of the tibia and fi- 
bula, which come from the joint of the knee, commu— 
nicating thele with lateral branches of the vena poplitea. 
It there perforates the head of the intorofſeous ligament, 
and terminates in the vena poplitea. 

Vena tibialts, prjterior. From the ſole of the foot the 
venice plantares return after being formed of ſeveral 
tran{voerie arches, which communicate with each other 
and wuh the ſaphena, and receive ramifications from 
the cs, nearly in the ſame manner as the arteria plan- 
taris. The deep veins run along with the arterics, and 
have the fame names. 

Jie vent plantares form a trunk, which paſſes on the 
inſide of the cs calcis, and then behind the inner ankle 
as high as the ham. At the lower part of the leg, it 
communicates with a tranſverſe branch of the ſaphen 
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and with the anterior tibial vein, in the manner already 
faid ; then receives branches from the muſculus tibia- 
lis poſticus and the long flexors of the toes. 

Afterward the poſterior tibial vein runs up between 
the ſoleus and tibialis poſticus, receiving branches from 
each of them. It is formed, ſomewhat in the ſame man- 
ner as the tibialis anterior, of two or three branches, 
which, as they run, ſurround the correſponding artery, 
by fall communicating circles formed at different di- 
ſtances. 

It receives near its termination a branch, called /#- 
zalis, from the gaſtrocnemii and ſolcus; and opens at 
laſt into the vena poplitæa, a little lower than the tibia- 
lis anterior. 

Vera peronaa. The vena peronæa is likewiſe double, 
and ſometimes triple. It runs up on the inſide of the 
fibula, almoſt in the tame direction with the arteria pe— 
ronæa, which it likewiſe ſurrounds at different diſtan- 
ces, by communicating branches, after the manner of 
the tibialis poſterior, and like it ends in the vena po- 
plitea. 

It runs up from the foot to near the joint of the 
knee, communicating ſeveral times with the tibialis 
poſterior, and receiving ramifications from the neigh- 
bouring portions of the muſculi peronæi and long flex- 
ors of the toes. 

The firſt of theſe communications makes the venæ 
plantares, in ſome ſubjects, to appear rather to go into 
this vein, than into the tibialis poſterior, where they 
commonly terminate. 

Vena poplitea. The vena poplitea, formed of the three 
large veins laſt deſcribed, but appearing to be a conti— 
nation of the tibialis poll. rior, runs up immediately be- 
ind the muicle of the fame name; at the lower part of 
which it reccives ſcveral ramifications from cach ſide, 
wich divide and unite again in dillerent ways and de— 
grees before they terminate. 

Near the intei nal condyle of the os femoris, the po- 

II h 3 plitea 


478 OF THE VEINS. Part VII 


plitea receives ſome lateral branches from the extremi. 
tics of the neighbouring muſcles, eſpecially thoſe of the 
ſemi-nervoſus, ſemi-membranoſus, &c. A branch which 
comes off from the trunk a little way below, and runs 
along the peronæus longus, likewiſe goes into it. 

It likewile receives ſeveral other branches; one of 
which comes laterally between the outer condyle and 
the biceps, having been ramified in the ſame manner 
with the artery. Another branch runs up on the back- 
fide of the gaſtrocnemu muſcles from the tendo Achillis; 
then it goes forward, receiving ramifications from the 
beginning of theſe muſcles. Then running up betwixt 
the two condyles, 1t receives branches from the flexor 
mulcles of the leg, from the lower and polterior parts 
of both vaſti, and from the fat which lies above the in- 
terſtice of the two condyles. A little above the ham, it 
gets the name of crural vein. 


96. Veins of the Pelvis. 


Vena iliaca externa. After the crural vein gets from 
under the ligamentum Vallopii, it is called vena iliaca 
externa ; this receives ſeveral {mall rami from the neigh- 
bouring lymphatic glands. 

To the infide, alter it gets into the FEI it re- 
ceives the vena epigaſtrica; which runs down along 
the inſide of the muſculi recti, from which it chielly 
comes; but receives alſo branches from the broad 
muſcles of the abdomen, which penetrate from with- 
out inwards: : ncar its termination, it gets ſmall branches 
from the èonglobate glands. 

The beginning of *the vena epigaſtrica runs down- 
ward, from the ramifications of the mammaria, with 
which it communicates, accompanying the epigaſtric 
artery. At the inſide of the epigaſtric vein, a branch is 
ſometimes received from the muſculus obturator inter- 
nus, where a communication is alſo made with the 
vena obturatrix. 


Near 
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Near the end of the former vein, it receives a branch 
which comes down along the inſide of the criſta of the 
os ilium; and admits others on each ſide, from the late- 
ral and poſterior lower portions of the muſculi abdomi- 
nis, from the muſculus iliacus, &c. So that the exter- 
nal iliac vein, lying on the pſoas and iliac mulcles, re- 
ceives almoſt the fame branches with the artery of the 
ſame name, and follows the fame courſe. 

After admitting the branches already mentioned, 
the trunk of the vein joins a large vein from the cavity 
of the pelvis called vena iliac interna. 

Vena iliaca interna. The hypogaſtric or internal iliac 
yein, runs behind the artery of the ſame name, making 
the ſame kind of arch, into which the following 
branches open. 

Of the branches which form the hypogaſtric vein, 
we find firſt a large branch running from the lower 
part of the os ſacrum, and two or more which come 
upward through the notch of the os ilium from 
the buttocks, anus, neighbouring portion of the muſ- 
culus pectineus, and from the external parts of genera- 
tion, nearly in the ſame manner with the artery which 
accompanies them. 

The veins that come from the anus, are termed he- 
morrhoidales externa; and thoſe that come from the parts 
of generation, pudice interna. The external hamor- 
rhoidales communicate with the internal veins of the 
lame name, which go to the ſmall vena meſariaca, one 
of the branches of the vena portz. 

The hypogaſtric vein receives branches which come 
into the pelvis, above the ligament which lies between 
the inferior lateral part of thc os ſacrum and ſpine of the 
iſchium; and before they come in, they are ramified 
chiefly upward and downward. 

Within the pelvis it receives a large branch called 
vena obturatrix, which comes through the foramen thy- 
rodeum from the obturator muſcles, adductores femo- 
fs, and neighbouring parts. 
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The vena obturatrix, after it perforates the muſcles, 
receives branches exteriorly from the muſculus iliacus, 
the ſuperior part of the obturator internus, and from the 
os ilium, near its ſymphyſis with the os iſchium. 

Interiorly, the ſame obturator vein receives another 
branch, which comes from the ureters, bladder, and 
internal parts of generation in both ſexes. It commu— 
nicates with the ſpermatic veins, and is more conſider- 
able in women than in men. 

Into the poſterior or convex part of the arch, the 
iliac vein receives a branch from the ſuperior lateral 
part of the os facrum, winch comes from the mulculus 
{acer or tranſverſo ſpinalis lumborum, and other muſc]:s 
thereabouts, and from the cavity of the bone, paſling 
through the firit great. hole. 

A little lower, on the ſame fide, it receives another, 
which comes much in the fame manner with the for. 
mer, through the ſecond hole. 

Into the external lateral part of the ſame arch, a little 
anteriorly, it receives a large branch, which runs behind 
the great ſciatic ſinus, and comes from the muſculi glu- 
tæi, pyriformis, and gemelli. After receiving theſe 
dillerent branches, it joins the external ihac vein. 

Vena iliaca communis. The hypogaſtric vein, run- 
ning up in the pelvis, joins the external iliac to form 
the common 1hac vein, in the ſame manner that the 
iliac arteries are connected with the aorta; but the 
union is about a finger's breadth lower than the bifur- 
cation of the aorta. 

One ot thele trunks is named vena iliaca externa, or 
anterior; the other interna, or \Poſterter. The external 
vein is likewiſe named ſimply iliaca; and the internal, 
hypoga/trica. The external vein ſeems to be in a line 

2th the common thac, and the hypogaſtrica only 2 
branch. I here ſpeak of adult bodies, becaulc in the fœ- 
tus there.) is a conſiderable variation. 

Theſe veins follow nearly the courſe and diſtribution 
of the lac arteries, except that the hypogaliric py 
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does not ſend off the vena umbilicalis. The external 
jliac veins lie more or leſs on the inſide of the arteries, 
in the manner already ſaid; but the hypogaſtric veins, 
in the bottom of the pelvis, lie almoſt behind the arte- 
ries on the ſame fide. 

To the common trunk of the iliac veins, and ſome- 
times to the origin of the iliaca externa, a particular 
branch comes in from the muſculus pſoas, iliacus, and 

vadratus lumborum; fome of which communicate 


with the laſt lumbar vein. | d 


97. Veins en the Back-part of the Abdomen and Loins. 


Tyr two common iliac veins unite to form the vena 


cava. Into this union, and often into the end of the 


left iliaca, the vena ſacra goes in, having accompanied 
the artery of the fame name in its diſtribution to the 
os facrum, to the nerves which lie there, and to the 
membranes which cover both ſides of that bone. 

The extremity of the trunk of the vena cava, lies in 
ſme ſubjects behind the origin of the right iliac artery; 
in others, it is the left ihac vein which paſles there, 
and conſequently crofles the right iliac artery. The 
cara paſſes up through the abdomen on the forepart of 
tie lumbar vertebra, and on the right fide of the 
aorta, 

It receives poſteriorly the venz lumbares; which 
commonly end in pairs, in the ſame manner as the 
arteries of the ſame name go out from the aorta. Theſe 
may be divided into ſuperior and inferior veins. 

their terminations vary in different manners. Some— 
times the cava receives a branch from each ſide below 
the firſt vertebra of the loins, which, like a common 
trunk, receives the lumbar veins. This branch commu- 
cates with the azygos. 

Sometimes a conſiderable branch comes into the 
Power extremity of the cava, near the union chicfly * 

the 
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the right fide 3 which, having run down between the 
bodies and tranſverſe apophyſes of the vertebræ, re. 
ceives the venæ lumbares, and communicates with the 
azygos. 

Sometimes a like branch goes to the beginning 
of the left vena iliaca; and having run down on 
that fide in the ſame manner, admits the lumbares, 
This branch likewiſe communicates with the azy. 
gos, and with the ſuperior or deſcending ramus lum. 
baris. 

The venæ lumbares on one fide, communicate by 
tranſverſe branches with thoſe of the other fide, and 
likewiſe with each other by branches more or leſs lon- 
gitudinal. The firſt and ſecond often go to the azy- 
gos, and thereby they communicate with the intercoſtal 
VEINS. 

The lumbar veins receive capillaries, in their pal. 
ſage, from the ſubſtance of the bodies of the vertebræ; 
and they come from the muſcles of the abdomen, qua- 
dratus lumborum, pſoas, iliacus, &c. They get 
branches foreward from the neighbouring vertebral 
muſcles, and from the canal of the ſpine, and commu- 
nicate with the venal ſinuſes in the ſame manner as 
the intercoſtals. 

Having got as high as the arteriæ renales, the vena 
cava receives the veins of the ſame name, termed for- 
merly venæ emulgentes, and which are the largeſt of all 
the veins that go to the cava inferior, from the begin- 
ning to the part where it runs behind the liver. 

The right renal vein is the ſhorteſt, and runs up à 
little obliquely becauſe of the ſituation of the kidney. 
The left vein, which is the longeſt, croſſes on the fore- 
ſide of the trunk of the aorta, immediately above the 
ſuperior meſenteric artery, and both veins accompany 


the renal arteries. 


They receive the venæ capſulares which come from 


the glandulz renales, and branches from the venæ adi 
neysz | 
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poſe which come from the fatty covering of the kid- 
neys; and ordinarily the left renal vein receives the 
left ſpermatic vein. 

A little below the renal veins, the trunk of the cava 
receives anteriorly the right vena ſpermatica. The 
left ſpermatic vein goes commonly, though not al- 
ways, to the left renales. Both veins accompany the 
correſponding arteries. 

In their paſſage, they receive ſeveral ſmall branches 
on each fide, from the peritonæum and meſentery ; 
where they ſeem to be joined by anaſtomoſes with 
the venæ meſaraicæ, and conſequently with the vena 

rt. 

They ſometimes bring a conſiderable branch over 
the iliac muſcle, which is formed of two others; 


one ramus runs down from the membrana adipoſa of 


the kidneys, the other runs up on the laſt mentioned 
muſcle. | 

About the ſame height with the ſpermatic vein, the 
inferior cava receives poſteriorly, in ſome ſubjeQs, a 
branch which runs downward, communicating with 
the vena azygos. Sometimes this branch goes into 
one or other of the renales, and appears to be a true 
continuation of the extremity of the azygos. 

Behind the liver the vena cava receives the venæ dia- 


phragmaticz or phrenicæ, which come from the dia- 


phragm, and appear chiefly on its lower fide, one to- 
wards the right hand, and one towards the left. The 
night vein is more backward and lower than the left. 
The left comes partly from the pericardium, and part- 
ly from the diaphragm; and ſometimes they receive 
rami from the capſule renales, much in the ſame man- 
ner as the arteriæ phrenic. 

The inferior cava paſſes next thro? the poſterior part 
of the great fiſſure of the liver, penetrating a little into 
the ſubſtance of that viſcus, between the great lobe 
and the lobulus Spigelii z being, however, — 8 
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but very little, on the backſide, by the ſubſtance of the 
liver, after it reaches the lobulus. 

In its paſſage, it receives commonly three large 
branches, called venæ hepatice, which are ramiſied in 
the liver. Sometimes there are only two, and lometimes 


four. 


Beſides theſe large branches, it receives ſome other 
ſmall ones, either before or immediately after it enters 
the liver; which, according to ſome anatomiſts, anſwer 
to che branche of che hepatic artery, as the large 
branches do to thoſe of the vena portæ. 

In the fœtus, as the vena cava paſles by the liver, it 
receives the ductus venoſus, which communicates with 
the ſinus of the vena portæ, and in adults is changed to 
a flat ligament. 

The vena cava having received theſe branches, per- 
forates the tendinous portion of the diaphragm and the 
pericardium ; and upon running a quarter of an inch 
or ſo within the pericardium, opens into the under 
part of the right auricle. 


EXPLANATION of TABLES XI. and XII. 


Tas. XI. Repreſents the Heart and Blood-weſſels. 


A, The heart. 

B, The aorta aſcendens. 

C, A trunk from which the right ſubclavian and right 
carotid arteries are ſent off. (Thoſe on the left fide 
come off ſeparately.) The ſubclavian artery paſſcs 
over to the arm behind the ſubclavian vein. Ihe ca- 
rotid artery runs up to the head, partly covered by 
the internal jugular vein. 

D, The facial artery, which ſends off the coronary ar- 
teries of the lips. 


E, The 
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, The deep temporal artery. 

F, The deſcending aorta. 

G, The right common iliac artery, which divides into 
'the external and internal iliacs. 

H, The femoral artery, which is a continuation of the 
external iliac artery. 

J, The anterior tibial artery, ſending branches to the 
1 of the leg and upper part of the foot. 
„The frontal vein running down to form 

: The facial vein. 

3, Deep temporal Vein. 
Occipital vein. 


5, The external jugular vein. 
| 6, The internal jugular vein, lying on the outer and 
mw part of the common carotid artery. 


-, An arch on the palm of the hand, which runs 
partly to 
8, The radial vein, and partly to 
9, The ulnar vein. The two laſt veins run cloſe by the 
ſides of their correſponding arteries. 
10, The cephalic vein. | 
11, The baſilic vein cut. On the left ſide it is entire, 
12, Branches running up to form 
Iz, Ti humeral vein. 
14, The external thoracic veins running along with 
their arteries. [N. B. In many parts, the veſſels are ſo 


ſmall, that one trunk muſt e both artery and 
vein. 


15, The axillary vein. 


16, The ſubclavian vein, receiving the jugular and other 
veins from the head and neck. 
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hr „The vena cava ſuperior. | | 
de i Veins from the upper part of the foot, forming o 

es 9, The anterior tibial vein, which lies eiae by the ſide 

a- olf the correſponding artery. 

by 20, The venæ profundz femoris. 


un, [he upper part of the vena ſaphena. 
* 22, The femoral vein, 


22, Ihe. 
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23, The common iliac veins, formed of the external and 
internal iliacs. 

24, Vena cava inferior. 

25, The renal veins covering the arteries. 

26, The diaphragmatic veins. 


Tas. XII. Exhibits a Back-wiew of eht Blood- 
veſſels. 


A, The occipital veſlels. 
B, The deep temporalveſſels. 
C, The cervical veſſels. 
D, The ſcapulary veſſels. 
E, F, Deep humeral branches communicating with 
others at the elbow. | 
G, The poſterior interoſſeous veſſels. 
H, Intercoſtal veſſels. ; 
J. Arteriz and venæ gluteæ. 
K, Sciatic veſſels. 
L, Arteria et vena poplitea. 
M, Poſterior tibial veſſels. 7 
N, Fibular veſſels. | 
N. B. The veſſels being fo ſmall, both vein and ar- 
tery are repreſented by one trunk. 
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Chap, Il. ABSORBENT VESSELS. 
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Of the ABSORBENT SYSTEM. 


OR the diſcovery of the principal parts of this ſy- 

ſtem, we are chiefly indebted to Aſellius, Pec- 
quet, Rudbeck, Jolyffe, and Bartholine. Some of 
the veſſels of which it conſiſts had been indeed ſeen 
and mentioned by their predeceſſors, but it was in 
too curſory a manner to give them any title to the diſ- 
covery. Thus the lacteals had been ſeen in kids by E- 
naliſtratus, who calls them arteries, as we are inform- 
ed by Galen: And the thoracic duct had been ſeen 
by Euſtachius, who ſpeaks of it as a vein of a particular 
kind; (ſee Euſtachius de Vena ſine Pari.) 

In 1622, Aſellius diſcovered; thoſe veſſels on the 
meſentery, which, from their carrying a mulk-like 
uid, he denominated /afeals. This diſcovery being 
made by opening a living dog, anatomiſts were thence 
encouraged to make experiments on living animals; 
and Pecquet, on opening a dog in theyear 1651, found 
a White fluid mixed with the blood in the right 2uricle 
of the heart. Suſpecting this fluid to be chyle, he en- 
deavoured to determine how it got from the lacteals in- 
o the heart: this he found was by means 2 Ee 

uctus 
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duftus thoracicus, which he traced from the laQteal; tz 
the ſubclavian vein ; and thus he clearly proved the ex. 
iſtence of that duct which we now conſider as the trunk 
of the ſyſtem. Juſt before his time the lactcals had 
been ſuppoſcd to terminate in the liver; conformably to 
the idea which the phyſiologiſts of that period had adopt. 
ed about the uſe of this organ, which, from the autlio- 
Tity of the older anatomiſts, they believed was the vil. 
cus hæmatopoeticum, or received the chyle from the 
inteſtines to convert it into blood. 

In the years 1651 and 1652, Rudbeck, fo. 
Iyffe, and Bartholin, diſcovered the other parts of 
this ſyſtem, which, from their carrying a tranſya- 
rent and colourleſs fluid, are called the /ymphatic 
veſſels. Thus there was proved to exiſt in an ani. 
mal body a ſyſtem of*fmall veſſels containing fluids very 
different from the flood, and opening into the ſanyuile- 
rous veſſels at the union of the left ſubclavian vein. 

After this period, Nuck added to our knowledge of 
this ſyſtem, by his injections of the lymphatic glands; 
Ruyſch, by his deſcription of the valves of the lym- 
phatic veſſels; and Dr Meckel, by his accurate ac- 
count of the whole ſyſtem, and by tracing thoſe vel- 
ſels in many parts where they had not before been de- 
ſcribed. 

Beſides theſe authors, Drs Hunter and Monro have 
called the attention of the public to this part of anato- 
my, in their controverſy concerning the difcovery ot the 
office of the lymphatics. 

When the Ivmphatic veſſels were firſt ſeen and tra- 
ced into the thoracic duct, it was natural for anato- 
miſts to ſuſpect, that as the lacteals abſorbed from the 
cavity of the inteſtines, the lymphatics, which are fi- 
milar in figure and itructure, might poſſibly do ti 
fame oſſice with reſpect to other parts of the body: an 
accordingly, Dr Gliffon, who wrote in 1654, ſuppoſes 


theſe veſlels arofe from cavities, and that their uſe vas 
2 10 
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to abſorb; and Frederic Hoffman has very explicitly 
aid down the doctrine of the lymphatic veſſels being 
a ſyſtem of abſorbents. But anatomiſts in general have 
been of a contrary opinion; for from experiments, par- 
ticularly ſuch as were made by injections, they have 
been perluaded, that the lymphatic veſſels did not ariſe 
from cavities, and did not abſorb, but were merely con- 
tinuations from ſmall arteries. The doctrine, therefore, 
that the lymphatics, like the lacteals, were abſorbents, 
as had been ſuggeſted by Gliflon and by Hoffman, has 
been revived by Dr Hunter and Dr Monro, who have 
coutroverted the experiments of their predeceſſors in 
anatomy, and have endeavoured to prove that the lym- 
phatic veſſels are not continued from arteries, but are 
abſorbents. | 8 
To this doctrine, however, ſcveral objections have 
been ſtarted, particularly by Halter, (Elem. Phyſ. I. 24. 
92, 3.); and it has been found, that before the doc- 
trine of the lymphatics being a ſyſtem of abſorbents can 
be eſtabliſhed, it muſt firit be determined, whether this 


ſyſtem is to be found in other animals, beſides man and 


| quadrupeds. Mr Hewſon claims the merit of having 


proved the affirmative of this queſtion, by diſcovering 
the lymphatic ſyſtem in birds, fiſh, and amphibious ani- 
mals. See Phil. Trant. vol. 58. and 59. 


Section I. Of the Abſerbent Syſtem in general. 


THE abſorbent ſyſtem conſiſts of the lacteals, the 
lymphatic veſlels, their common trunk, the thoracic duct, 
and the glands called conglobate. 

The lacteals begin from the inteſtinal tube, and can for 
the moſt part be ſeen in a dog or other large quadruped 
that is killed two or three hours alter cating, when they 
appear filled with a white chyle: but they do not al- 
ways convey a fluid of this colour; tor, even in a dog, 
if opened long after a meal, they are found diſtended 


with a liquor that is tranſparent and colourleſs like the 
VoL.1I, I 1 lymph; 
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lymph; and in birds the chyle is never found white, but 
always tranſparent, theſe veſſels, therefore, might, with 
as much propriety, be called the hmphatics of the in. 
teſlines. 

The lymphatic veſſels are ſmall pellucid tubes that have 
now been diſcovered in moſt parts of the human body: 
the fluid they contain is generallyas colourleſs as water; a 
circumſtance which procured them at firſt the name of 
ductus aquoſi, and afterwards that of vaſa lymphatica, 
The courſe of the lymph, like that of the chyle, is from 
the extreme parts of the body towards the centre, and 
the lymphatic veſſels commonly lie cloſe to the large 
blood-vefiels. If therefore a ligature be thrown round 
the large blood-veſlicls of the extremities of a living ani- 
mal, or oft one juſt dead, that ligature, by embracing 
the lymphatics, will ſtop the courſe of the lymph, which 
by diſtending the veſſels will make them viſible below 
the ligature. | 

All the laQeals, and moſt of the lymphatic veſſels, 
open into the thoracic duct, which lies upon the ſpine, 
and runs up towards the neck of the animal, where it 
commonly opens 1nto the angle between the internal ju- 
gular and ſubciavian veins of the left fide; and thus 
both the chyle and lymph are mixed with the blood. 
If therefore a ligature be thrown round the thoracic | 
duct immediately after killing an animal, not only the 
lacteal, but alſo the lymphatic veſſels, in the abdomen 
and lower cxtremities, become diſtended with their na- 
tural fluids ; the courle of thoſe fluids being (topped by 
the ligature. | 

The lactcals, the lymphatics, and the thoracic duct, 
all agree in having their coats thinner and more pellu- 
cid than thoſe of the blood- veſſels. But although their 
coats are ſo thin, they are very ſtrong, as we daily ſec 
on injecting them with mercury, ſince they reſiſt a co- 
lumn of that fluid, whoſe weight would make 1t burſt | 
through blood-veſſels, the coats of which are many 
times thicker than thoſe of the lymphatic ſyſtem, 


The | 
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The thinneſs of the coats prevents our dividing them 
from one another, and thereby aſcertaining their num- 
der as we do thoſe of the blood-veſſels. But as the 
blood-veſlels have a denſe internal coat to prevent tran- 
ſudation, we have reaſon to believe the lymphatics have 
the fame. And as the blood-veſſels have a muſcular 
coat, which aſſiſts in the circulation; ſo may the lym- 
phatics. This is rendered probable from what Dr Haller 
ays of his having found them irritable in his experi- 
ments, and alſo from what is obſcrved on ſeeing them 
in living animals diſtended with their lymph, in which 
caſe they appear of a conſiderable ſize; but upon emp- 
tying them of their contents, they contract ſo much as 
not to be eafily diſtinguiſhed, This experiment, Mr 
Hewſon informs us, he frequently made in the trunk of 
the lacteals in a gooſe, and on the lymphatic veſſels on 
is neck; both of which, when diſtended with their na- 
tural fluids, areas large as a crow-quill ; but, upon emp- 
tying them in the living animal, he has feen them con- 
tract ſo much that it was with the greateſt difficulty he 
could diſtinguiſh them from the fibres. 

The coats of lymphatic veſſels have, in common with 
all other parts of the body, arterics, and veins, for their 
nouriſhment. This is rendered probable by their being 
ſuſceptible of inflammation ; for they are frequently 
found in the form of a cord, painful to the touch, and 
extending from an ulcer to the next lymphatic gland. 
Theſe painful ſwellings of lymphatic veſſels likewiſe 
ſhow that their coats have ſenſibility, and therefore that 
they have nerves as well as arteries and veins. Beſides, 
ve can clearly trace in different parts of the body blood- 
reflels running along their ſurfaces. 

The lymphatic ſyſtem in moſt animals, but particu- 
larly in man and quadrupeds, is full of valves. Theſe 
valves have been painted by the celebrated Nuck, 
Ruyſch, and others, and are much more frequent than. 
n the common veins, and thence theſe lymphatics have 
lometimes been diſtinguiſhed by the name of valvular 

L 112 im. 
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lymphatic veſſels. Thoſe valves are generally two in inte 
number, arc of a ſemilunar ſhape, and the one is ſome. WW the 
times much larger than the other. In molt parts of the M whi 
body theſe valves are fo numerous, that there are three MW We 
or four pair in an inch of ſpace, but ſometimes there Wl {ror 
is no more than one pair. they are leis numerous in part 
the thoracic duct than in the branches of the ſyſtem; WM bee! 
thence it might be ſuppoſed, that in proportion as we WM cha 
go from the trunk to the branches, we thould find them 
thicker ſet: but this is not always true, for Mr Hes. 
lon obſerved them more numerous in the lymphatic 


veſlels of the thigh, than on thoie of the leg. Whenthe 1 
veſſels are diſtended with lymph, they appear larger cal 
where the valves are; which ſomctimes gives a Iyzapti 1 
tic veſſel an appcarance of being made ofa chain of ve. zble 
ſicles: as ſuch they are repreſented by ſome authors; ¶ muſ 
but it is an appearance that very ſeldom occurs. kin 
Laſtly, the lymphatic fyſtem, in different parts of itz Wl dat 
courie, has the glands called cong/coate or lymphatic. I that 
Theſe glands are ſo placed, that the veſſels come in on ¶ droj 
one ſide, and paſs out on the other, in their way to the MM the 
thoracic duct. Before the diſcovery of the lymphatic W gen 
veſſels in birds, fiſh, and turtle, lame anatomilts have Wl hav; 
conlidered thele glands as ſo eſſentially neceſſary to the ¶ hay: 
Iymphatc ſyſtem, that they have generally {ct about WF tr, 
diſcovering che veſſels by firit looking for thoſc glands: 1 
and wherever they found glands \ they pronounced tha: Nen: 
there mull be veilels; and when no glands could be WM til i 
ſcen, they thought it as certain a proof ot there being Nai 
no veſlcls. But (hat they are wanting in ſome animals, WF the 
is now generally known. imm 
inte 

Section II. A particular Deſcription of the Abſarbent Syſtem 2 
in the Human Boy. wa 

ali 

Tux abſorbent ſyſtem, beſides the glands, is divided nd 
into three parts, viz. The lacteals, the lymphatic vel- . 
ſels, and the thoracic duct. The laQteals belong to the 2 

in- 
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in W inteſtinal tube; the Ivmphatics, to all the other parts of 
c. Wl the body; and the thoracic duct is the common trunk 
ie MW which receives both the Jacteals and the lymphatics. 
ec We ſhall give a particular deſcription of thele, chiefly 
re MW from the late ingenious Mr Hewſon, by whom this 
in WT part of anatomy, both human and comparative, has 
u; been ſo greatly illuſtrated, beginning with the lym- 
ve phatics oi the lower cxtreimitics. 


m 

4 $ 1. Lymphatic Veſels of the Lower Extremities. 

1 v | 
he Tust may be divided into two lets, viz. a ſuperfi- 


zer WM cial, and a deep-ſeated. | 
14s The ſuperficial ſet of lymphatics conſiſts of a conſider- 
de- ible number of veſtels that lie between the {kin and the 
5, MW muſcles, and belong to the ſurface of the body or the 
: kn, and to the cellular membrane which lies 1mme- 
i WF tiately under it. Of thele there are two large branches 
ic. WE that can be readily enough diſcovered in the limbs of 
on WF troplical ſubjects. One of theſe runs upon the top of 
the WF efoot, as is repreſented Plate XIII. fig. i. (io) another is 
nc WY enerally to be found juſt under the inner ankle; pipes 
ate here been introduced into both of them, whereby they 
the WE have been filled the whole length of the lower extremi- 
ou: y, as is ſeen in this figure. 
as. The lymphatic (10) which belongs to the toes, runs up 
no: en the ou:fide of the tendon of the tibialis anticus (9), 
ill ĩt has got above the ankle; and it divides at (11) and 
gan at (12,1 2, 2) forming a plexus, which runs over 
de {hin-bone (8), and aſcends in the cellular membrane 
mmediately under the thin between that bone and the 
tz knee (6), where in this figure it difappcars, but 
may be ſeen in fig. 1. This plexus, having paſſed the 
aide of the knee, appears upon the thigh unmediately 
inder the ſkin, and over all the muſcles, as is ſcen in 
4.1. (14), from which it paſſes to the groin, where 
eſe veſſels enter the lymphatic glands. 

The lymphatic glands of the groin are fix, ſcren, or 

+4 | ciglit 


nternal belly of the gaſtrocnemius (7) to the inſide of 


— 
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eight in number; of theſe, ſome lie in the very angie 
between the thigh and the abdomen, and others lie 3 
few inches down on the fore-part of the thigh. The 
lymphatic veſlels, above deſcribed, enter the Iowermoſt 
of theſe glands, which in the ſubject of this figure, are 
four in number, viz. (15 15,16 16. One branch, however, 
avoids theſe glands, as at (17); which afterwards bend 
over at (18) to the gland (19); from which go veſſels tg 
the other lymphatic glands (20, 20) that lie in the angle 
between the thigh and the abdomen. It is into theſe up. 
per glands alone that the lymphatic veſſels of the geri- 
tals enter, ſo that the venereal bubo which ariſes in con. 

equence of an abſorption of matter from theſe organs, 
is always ſeated in thoſe upper glands, and the lower 
glands (15 15, 16 16) are never affected, except by the 
regurgitation of the matter, or from their vicinity to the 
glands firſt diſeaſed, which very ſeldom happens. And, 
as it is the upper glands that are affected by the abſorp. 
tion of matter from the genitals, ſo it is the lower 
which are commonly firſt affected from the abſorption 
of the acrid matter of an ulcer, diſeaſed joint, or carious 
bone, (in the parts below theſe glands); a circumſtance 
that may aſſiſt us in the diagnoſis of thoſe two kinds of 
buboes : Remembering, however, that this rule may 
be liable to an exception from one of the lymphatic vel- 
ſels paſſing the lower glands, and only entering the 
upper, as is ſeen at (17) in the ſame figure. 

The lymphatic veſſels of the genitals having joined 
thoſe of the thigh, a network 1s formed, which enters 
the abdomen under the edge of the tendon of the ex- 
ternal oblique muſcle, called Poupart's ligament: one 
of theſe veſlels is ſeen in Tab. XIV. (26). This plexus 
on the inſide of Poupart's ligament conſiſts of many 
branches; ſome of which embrace the iliac artery, of 
which one is ſecn in (27) ibid. but the greateſt number 
of them paſs up in the inſide of the artery, as is ſcen at 
(21, 22) Tab, XIII. fig. i. and at (27) Tab. XIV. 


Theſe 
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Theſe ſuperficial lymplatics, ſmall as they are, “ pro- 
bably are the trunks of thoſe veſſels which abſorb from 
the ikin and the cellular membrane immediately under 
it; and as no conſiderable branches can be diſtinguiſh- 
ed on the outſide of the leg or thigh, it is probable that 
all the lymphatic veſſels of thoſe: parts bend towards the 
inde, and open into the trunks that are here repre- 
ſented, a 

Upon theſe veſſels, from the foot to the groin, there 
is commonly not one lymphatic gland. But this rule 
has likewiſe ſome exceptions : for, even at the lower 
part of the leg, there is a very ſmall one in the ſubject 
from which this plate was taken, as repreſented at (1 4), 
Tab. XIII. fig.1. and in another ſubje& our author ſaw 
a {mall lymphatic gland near (14); from which it may 
be concluded, that the lymphatic glands, even in the 
human body, are in number and ſituation a little dit- 
ferent in different ſubjects. 

Beſides theſe ſuperficial lymphatic veſſels which lie 
above all the muſcles, or in the cellular membrane un- 
der the ſkin, there is a ſet deeper ſeated that lie amongſt 
the muſcles, and accompany the crural artery. Of theſe 
the principal trunk can be diſcovered by cutting down 
to the poſterior tibial artery, near the inner ankle. By 
introducing a pipe into it at this part, it may be injec- 
ted; as has been-done in ſeveral ſubjects, one of which 
is repreſented Tab. XIII. fig. li. 

From the inner ankle at (13) ibid. this veſſel paſſes up 
along with the poſterior tibial artery, being hid amongſt 
the muſcles on the back part of the tibia. About the 
middle of the leg it enters a ſmall gland at (15), which 
there is reaſon to believe will be found in moſt ſub- 
jects. Having paſſed through this gland, the lympha- 
tic runs up to the back part of the ham, {till lying cloſe 

BY to 

Here it is neceſſary to obſerve, that as the artiſt could not ex- 

preſs the lymphatic veſſels to the ſame ſcale with that of: the limb; 


lo all of them appear larger than they ought to be in proportion 
to the magnitude of the part to which they belong. 
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to the artery, and in the ham it paſſes through three 
glands, viz. (18, 19, 20) But Mr Hewſon hav; ng 
ſeen a ſubject in which he could find only two glands, 
it is probable that the number varies. Hitherto this 
lymphatic has been a ſingle trunk; but after it has paſs. 
ed theſe glands, it commonly divides into two or three 
branches, which {till accompany the crural artery, and 
paſs with it through the perforation in the triceps 
muſcle. This muſcle is divided in the preparation fro: 
which this figure was taken, in order to give a better 
view of the lymphatics; and the cut ends of the muſcle 
appear at (6,6) though not very diſtinctly, from their 
being ſhrunk by drying. The lymphatic veſſels having 
perforated the triceps, paſs up with the artery, as is {een 
at (22, 23) and enter a gland (23), which is deeper 
ſeated than thoſe which appear in the groin: from 
this gland they paſs into the ſuperficial glands, re- 
preſented at (15 15, 16 16) where the lymph of 
the deep-ſeated and of the luperficial lymphatics 18 
mixed, and is convey ed into the body by the vellels 
ſeen juſt above in the ſame figure. At this part likewi(e 
the lymph from the genitals is mixed with that brought 
by the two ſets of Iymphatics from the lower extremi- 
ties ; and the whole enters the abdomen by the plexus 
ol veſi-ls repreſented fig. i. at (21), and a part of it at 
Tab. XIV. (27 

Tab. XIII. fie. i 1, repreſents the lower extremity, 
with its more ſuperficial lymphatic veſſels. N (1) is the 
ſpine of the os ilium, (2) the os pubis, (3) the iliac ar- 
tery, (4) the knee. * he other references have been ex- 
plained in the courſe of the deſcription. 

Fig. ii. gives a back view of the lower extremity, diſ- 
ſected ſo as to ſhow the deeper ſeated lymphatic vellcls 
which accompany the arteries. (1) The os pubis. 
(2) The tuberoſity of the iſchium. (3) That part of 
the os ilium which was articulated with the os facruiv. 
( 4) The extremity of the iliac artery appearing above the 
groin. (5) The knee. (6,5) The two cut ſurfaces of 

thy 
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the triceps muſcle, which was divided to ſhow the lym- 
phatic veſſels that paſs through its perforation along with 
the crural artery. (7) The edge of the muſculus graci- 
lis. (6) The gaſtrocnemius and ſoleus, much ſhrunk 
by being dried, and by the ſoleus being ſeparated from 
the tibia to expoſe the veſlels. (9) Lhe heel. (10) The 
ſole of the foot. (11) The ſuperticial lymphatic veſſels 
paſling over the knee, to get tothe thigh. (2) The po- 
ſterior tibial artery. (13) A lymphatic veſſel accompa- 
nying the polterior tibial artery. (14) The ſame veſlel 
croſling the artery. (15) A ſmall Iymphatic gland, 
through which this deep-ſeated lymphatic veſlel paſles. 
(16) The lymphatic veſſel paſſing under a ſmall part 
to the ſoleus, which is left attached to the bone, the 
reſt being removed. (17) lhe lymphatic veſlel croſ- 
ſing the popliteal artery. (18,) (19) (20) Lymphatic 
glands in the ham, through which the lymphatic veſſel 
paſſes. (21) The lymphatic veſſel paſſing with the crural 
artery through the perforation of the triceps muſcle. 
(22) The lymphatic veſſel, after it has paſſed the per- 
foration of the triceps, dividing into branches which 
embrace the artery (23.) (24) A lymphatic gland 
belonging to the deep-ſeated lymphatic veſſcl. At this 
place thoſe veſſels paſs to the fore part of the groin, 
were they communicate with the ſuperficial lymphatic 
veſſels. (25) A part of the ſuperficial lymphatic veſſels 
appearing on the brim of the pelvis. | 


Wo 


2. Abſarbent Veſſels of the Trunk. 


Tu lymphatics of the lower extremities having now 
reached the trunk of the body, and having paſſed un- 
der Poupart's ligament, appear upon the ſides of the 
clfa pubis near the pelvis at (27, 27) Tab. XIV. A part 
of che in paſſes up along with the illiac artery upon the 
brim of the pelvis ; and another part dips down into 
the cavity of the pelvis, and joins the internal iliac ar- 
tery ncar the ſciatic notch, At this place they are ow 
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ed by the lymphatics from the contents of the pelvis, 
particularly from the bladder and the veſiculæ ſemi- 
nales in the male, and from the uterus in the female; 
and there are likewiſe a few branches which paſs thro? 
the ſciatic notch from the neighbourhood of the glutei 
muſcles. The lymphatic veflcls of the uterus, like its 
blood-veſlels, are much enlarged, and therefore eafily 
diſtinguiſhed, in the pregnant ſtate of that organ. At 
this part, where ſo many lymphatics veſlcls join, there is 
commonly one or two glands. 

Beſides thoſe lymphatic veſſels which dip down into 
the cavity of the pelvis on the inſide of the external 
iliac artery at (27, 27), there are others which keep on 
the outſide of that artery upon the pſoas muſcle, ſome 
of which are ſeen on the left fide in the fame plate at 
(28). Of theſe, one part paſſes up to the loins at (32), 
and goes under the aorta in different branches, getting 
from the left ſide to the right, and joining the thoracic 
duct. Another part paſſes under the iliac arteries, and 
appears upon the os ſacrum at (zo), making a beauti- 
ful network, joining the lymphatics of the right ſide, 
and paſſing under the iliac artery, to form the network 
(31) upon the upper part of the right pſoas muſcle. In 
different parts of this courſe from Poupart's ligament to 
the loins, and allo in the loins themſelves, there are, 
in molt ſubjeAs, many lymphatic glands; none 01 
which were filled in the ſubject from which this plate 
was made. 

The lymphatic veſſels of the right fide, joined by 
ſome from the left, having now reached the right lum- 
bar region, appear there in the torm of a plexus 0: 
large veſſels, and paſs through ſeveral glands, which 
occupied the ſpaces (33, 33, 33), but not being injected 
in the ſubject are not repreſented. At this part likewiſe 
they receive large branches, under the aorta, from the 


plexus on the left fide of the loins, as is mentioned be- 


fore; and having at laſt got up as high as the ſecond 
lumbar vertebra, they all join, and form a ſingle trunk 


called 
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called the fharacic duct, which is ſeen at (36). At this 
part they are likewiſe joined by the lacteals, which ſhall 
be next deſcribed. 

The lacteal veſſels, ſo called from their commonly 
conveying a fluid that is of the colour of milk, begin 
from the inner ſurface of the inteſtines, where they have 
patulous orifices deſtined to imbibe the nutritious fluid 
or. chyle : From the cavity of the inteſtines theſe veſ- 
ſels paſs obliquely through their coats, uniting as they go, 
ſo as to form larger branches. Theſe branches run on 
the outſide of the gut to get to that part winch is next 
the meſentery ; and, whilſt they are yet upon the gut, 
they are ſometimes of a ſize ſufficient to admit a {mail 
pipe, ſo that they have been injected with mercury even 
in the human ſubject. 

From the inteſtines they run along the meſentery and 
meſocolon, towards the ſpine ; paſſing through in their 
way the conglobate or meſenteric glands. "Theſe glands 
divide the lacteals into two regions: from the inte- 
ſtines to the glands theſe veſſels are called /afea primi 
generis; and from the glands to the thoracic duct, /adea 
ſecundi generis. 

The lacteals of the ſmall inteſtines, as they run upon 
the meſentery, commonly accompany the ſuperior me- 
ſenteric artery, and unite, as they proceed, into larger 
branches; fo that by the time they arrive at the root of 
the meſentery, they are of a conſiderable ſize, as may 
be ſeen at (34). From the meſenteric artery they de- 
ſcend by the ſides of the aorta, and open into the tho- 
racic duct (36): waillt the lacteals, or rather the lym- 
phatics of the large inteſtines, accompany the inferior 
meſenteric artery; and communicate with the large lym- 
phatic veſſels near its root. 

Into the thoracic duct at (36), likewiſeenters the lympli 
of the other abdominal viſcera. This is brought by a 
number of veſſels; a plexus of which may be traced 
from each kidney, lying principally behind the emul- 
gent artery, and opening into large lymphatic veſſels 


near 
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near the aorta: with theſe likewiſe go the Iymphatics 
of the glandulæ renales, or renal capſule. 

The lymphatic veſſels of the ſpleen paſs from the 
concave fide of that viſcus, along with the ſplenic ar. 
tery in the ſinuoſity of the pancreas, by the lymphatic 
veſſels of which they probably are joined. 


To the ſtomach belong two ſets of lymphatic veſſels, 


the one running upon its lefler, and the other upon its 
greater curvature, Of theſe, the former accompanies 
the coronary artery, and paſſes through ſome lymphatic 
plands that he by its ſides. The other ſet paſſes from 
the great curvature of the ſtomach, through ſome lym- 
phatic glands that lie cloſe to the arteria gaſtrica dextra. 
Deſcending by the pylorus, it meets the plexus that ac- 
companied the coronary artery; and near the lefler 
curvature of the duodenum, forms a conſiderable net- 
work. Into this not only the lymphatics from the ſpleen 
enter, but likewiſe thoſe from the gall-bladder, toge- 
ther with thoſe of the liver, which are very numerous 
both in its convex and on its concave fide. Several 
branches proceed from this network, ſome running 
under the duodenum, and others over it; which all 
open into the thoracic duct, near the termination ot 
the large trunk of the lacteals, as ſeen at (36). The 
thoracic duct therefore is the common trunk which re- 
ceives the abſorbent veſſels of the lower extremities, 
the lacteals, and the lymphatics of the abdominal viſcera. 

As to the lymphatics of the larger viſcera, (ſuch as 
the li ver, the ſpleen, and the kidneys), they are gene. 
rally in two ſets; one which lies upon the ſurface of 
the organ, and the other which accompanies the large 
blood-veſlels in its centre. In the liver theſe two ſets 
have been found to communicate with each other; ſo 
that, by injecting mercury into the lymphatic veſſels 
which lie upon its convex ſurface, Mr Hewſon has fill- 
ed thoſe which accompany the port bilarii and vena 
portarum in its centre. Moſt of the lymphatic veſſels 


which lie upon the convex ſurface of the liver, run to- 


wards its falciform ligament, and paſs down by the ide 
2 0! 
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of the vena cava. But ſome of them run towards the 
right ligament of the liver, where they paſs down upon 
the diaphragm to get to the thoracic duct. The lympha- 
tics on the concave ſurface run towards the portæ, where 
they join thoſe which come from the centre of the liver 
along with its large blood-veſſels. It is remarkable of 
thoſe lymphatic veſſels which run upon the ſurface of 
the liver, that their valves can readily be made to give 
way, ſo that they may be injected from their trunks to 
their branches, and to great minuteneſs. 

It has been ſuggeſted by Dr Meckel, that the lym- 
phatics of the ſtomach do not open into, the thoracic 
duct like thoſe of the other viſcera, but only open into 
the ſanguiferous veins of the ſtomach: but from re- 
peated diſſections of the human ſubject, Mr Hewſon has 
been convinced of the contrary ; and likewiſe from the 
analogy with other animals, particularly fiſh, whole 
lymphatic veſſels either have no valves, or the valves 
readily give way, fo that he has repeatedly puſhed in- 
jections from the thoracic duct into the lymphatics of 
their ſtomachs, as he has alſo done into the lymphatics 
of the other viſcera contained 1n the cavity of their ab- 
domen. 

The thoracic duct, which receives all the veſſels that we 
have yet deſcribed, differs in its ſize in different ſubjects, 
but is always ſmallerinits middle than at its beginning, as 
is ſcen in the plate. Sometimes its lower part (36) is {tall 
larger in proportion than is there repreſented; and that 
enlargement has been called the receptaculum chyli, and 
is conſiderable in ſome quadrupeds, in turtle, and in 
fiſh : but many anatomiſts have denied that there is any 
part of the thoracic duct in the human ſubject that de- 
lerves the naue of receptaculum, having never ſeen any 
thing like a pyriform bag, as it has been deſcribed, but 
merely an enlargement not unlike a varix, and that 
only in few ſubjeas; for that commonly it appears only 
a little larger than at its middle. This lower extremity 

of the thoracic duct is formed by the union of two, 
| three, 
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three, or four very large trunks of lymphatic veſſels: 
Theſe large vellels unite ſo as to form the duct about 
the lower part of the firit, or the upper part of the ſe. 
cond vertebra lumborum, reckoning downwards. 

Theſe large lymphatic trunks which form the thora- 
cic duct are fpread out upon the ſpine, thoſe of the 
right ſide lying below the right crus diaphragmatis, and 
thoſe of the left paſſing between the aorta and the ſpine; 
whilſt the thoracic duct itſelf lies on the right fide of 
the aorta, between that artery and the right crus dia- 
phragmatis, and behind the emulgent artery of the 
right ſide, as at (37). From this part it paſſes upwards, 
being at firſt diſcovered by tae crus diaphragmatis, and 
afterwards appears at (38) in the thorax, upon the ſpine 
between the aorta and the vena azygos. In the thorax 
it receives ſome lymphatics from the intercoſtal ſpaces; 
a few of which are leen at (39), and afterwards it re- 
ccives veſſels from the lungs: 

The lymphatics of the lungs are in two ſets. One ſet 
paſſes on the poſterior part of each lobe by its root, in- 
to the thoracic duct, near the middle of the thorax; the 
other paſſes from the forepart of each lobe up towards 
the jugular and ſubclavian veins, Some of the lympha- 
tics on the poiterior part of the left lobe paſs under 
the aorta to get to the thoracic duct, 

At the root of the lungs, where the large blood- 
veſſels enter, are many glands called bronchial. They ate 
generally of a blackith colour in the human ſubject, and 
have been ſuſpected to ſecrete the mucus which is ſpit 
up from the trachea; but Mr Hewſon having more than 
once diſtinctly filled them with mercury by injecting 
the lymphatic veſſels of the lungs, thinks it evident that 
they are not mucous but lymphatic glands. 

The lymphatic veſſels from the anterior part of the 
left lobe of the lungs paſs into the angle between the 
jugular and ſubclavian vein of the ſame ſide, joining 
the thoracic duct at its termination; whilſt thoſe from 


the fore part of the right lobe do not communicate wu 
te 
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the thoracic duct, but paſs into the angle between the 
right jugular and the right ſubclavian vein. Theſe 
lymphatics from the anterior parts of the lungs are 
probably accompanied by thoſe of the heart, which 
are repreſented by the accurate Nuck in his Adenogra- 
phia, fig. 41 | 

Ihe thoracic duct, after receiving the veſſels before. 
mentioned, paſles behind the aſcending aorta, and 
goes to the left fide, terminating in the angle between 
the jugular and the ſubclavian vem. But, juſt be- 
fore its termination, it generally goes higher up than 
the angle, and then bends down towards it; ſee Tab. XIV. 
ne 42, 43. Sometimes, though rarcly, there are two 
thoracic duQs inſtead of one. Sometimes the duct ſplits 
near the upper part of the thorax; and the two brakes, 
after ſpreading out from one another, commonly unite 
again at their termination in the angle between the ju- 
gular vein and ſubclavian veins, 


To the preceding account, it may not be improper 
to add the deſcription given of the Lacteal Sac and 
Du# by the late Dr Alexander Monro. 

« The receptaculum chyli of Pecquet, or ſaccus lac- 
teus of Van Horne, is a membranous ſomewhat pyri- 
form bag, two-thirds of an inch long, one-third of an 
inch over in its largeſt part when collapſed ; ſituated 
on the firſt vertebra of the loins to the right of the aor- 
ta, a little higher than the right emulgent artery, be- 
hind the right inferior muſcle of the diaphragm : it is 
formed by the union of three tubes, one from under 
the aorta, the ſecond from the interſtice of the aorta 
and cava, the third from under the emulgents of the 
right ſide, | 

« The lacteal fac, becoming gradually ſmaller to- 
wards its upper part, is contracted into a ſlender mem- 
branous pipe, of about a line diameter, which is gene- 
rally named the thoracic duct. This paſſes betwixt hs 

mu- 
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muſcular appendices or inferior muſcles of the dia- 
phragm, on the right of, and ſomewhat behind, the 
aorta : then, being lodged i in the cellular ſubſtance be. 
hind the pleura, it mounts between the aorta and the 
vena azygos as far as the fifth vertebra of the thorax, 
where it is hid by the azygos, as this vein riſes for- 
wards to join the deſcending or ſuperior cava ; after 
which the duct paſſes obliquely over to the left fide be- 
hind the ceſophagus, aorta deſcendens, and the great 


curvature of the aorta, until it reaches the left carotid |} 


artery; behind which, on the left ſide of the œſopha- 


us, it runs to the interſtice of the ſirſt and ſecond ver- 


tebræ of the thorax, where it begins to ſeparate from 
the carotid, ſtretching farther towards the left internal 
jugular vein by a circular turn, whole convex part is 
uppermoſt, At the top of this arch it ſplits into two for 


a/ line and an half; the ſuperior branch receiving into | 


it a large lymphatic veſſel from the cervical glands. This 
lymphatic appears, by blowing air and injecting liquors 
into it, to have few valves. When the two branches 
are again united, the duct continues its courſe towards 
the internal jugular vein, behind which it deſcends, 
and, immediately at the left fide of the inſertion of this 
vein, enters the ſuperior poſterior part of the left ſubcla- 
vian vein, whoſe internal membrane duplicated, forms 
a ſemilunar valve that is convex externally, and covers 
two-thirds of the orifice of the duct; immediately be- 
low this orifice, a cervical vein from the muſculi ſcaleni 
enters the ſubclavian. | 

Ihe coats of the ſac and duct are thin tranſparent 
membranes; from the inſide of which, in the duc. ſmall 
ſemilunar valves are produced, moſt commonly m 
pairs; which are fo ſituated as to allow the pallage of 
liquors upwards, but oppoſe their return in an 0pp0- 
ſite courte. Ihe number of theſe is generally ten ot 
twelve. 

« This is the moſt ſimple and common courſe, ſitua- 


tion, and ſtructure of the receptaculum, chyli, 5 
tho- 
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thoracic duct; but having had occaſion to obſerve a va- 
riety in theſe parts, of different ſubjects, I ſhall ſet down 
the molt remarkable of them. | 

« The ſac is ſometimes ſituated lower down than in 
the former deſcription ; is not always of the ſame di- 
menſions; is not compoſed of the ſame number of 
ducts; and frequently appears to conſiſt of ſeveral ſmall 
cells or ducts, inſtead of being one ſimple cavity. 

« The diameter of the duct is various in moſt bodies, 
and is ſeldom uniform in the ſame ſubject; but fre— 
quently ſudden enlargements or ſacculi of it are obſer- 
vable. The diviſions which authors mention of this 
duct are very uncertain, I have ſeen it divided into 
two, whereof one branch climbed over the forepart of 
the aorta at the eight vertebra of the thorax, and at 
the fifth flipped behind that artery, to join the other 
branch which continued in the ordinary courſe, 
The preciſe vertebra, where it begins to turn to the 
left fide, 1s allo uncertain, Frequently it does not 
ſplit at its ſuperior arch; in which caſe a large ſac is 
found near its aperture into the ſubclavian vein. 
Generally it has but one orifice ; though I have ſeen 
two in one body, and three in another: Nay, ſometimes 
it divides into two, under the curvature of the great 
artery; one goes to the right, another to the left ſub- 
clavian vein ; and I have found this duct diſcharging 
Itſelf entirely into the right ſubclavian. The lym- 
os veficl which enters its ſuperior arch, is often ſent 


from the thyroid gland. 
« Whether is not the ſituation of the receptaculum 


chyli ſo much nearer the muſcular appendices of the 
diaphragm in men than in brutes, deſigned to ſupply 
the diſadvantageous courſe the chyle muſt otherwile 
have in our erect poſture? _ 

« Does not the deſcent of the end of the duct to the 
ſubclavian vein, and the opening of the lymphatic into 
the top of the arch, contribute to the ready admiſſion of 


the chyle into that vein ?” | 
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Ix the deſcription of the lymphatic veſſels which lie 
near the ſpine, only a few glands have been mention. 
ed; and in the figure where thoſe veilels are exhibited 
no glands are repreſented. For the lymphatic glands 
not being conſtant either in number or ſituation, the 
deſcribing them particularly in any one ſubject appear- 
ed leſs neceſſary, ſince we cannot be ſure of finding 
them exactly the - fame in any other. It may, how- 
ever, be neceſſary to mention where they are commonly 
ſeen. 

The meſentery of the human ſubject is well known 
to contain a conſiderable number of them; they are 
likewiſe found in the meſocolon, where the lymphatics 
of the large inteſtines paſs through them. "The ſtomach 
has alſo ſeveral glands which belong to its lymphatic 
veſſels, and lie near the arteria coronaria and the ga- 
ſtrica dextra. There are likewiſe a few upon the 
omentum in ſome ſubjects ; and there are alfo many 
by the ſides of the pancreas, particularly near the leſſer 
lobe of that viſcus, cloſe to the duodenum. 

Beſides'theſe glands which belong to the inteſtinal 
tube, there are many more in the cavity of the abdo- 
men, and a few in the cavity of the pelvis, which be- 
long to the lymphatic veſſels of the other organs. 

— There is commonly a pretty conſiderable gland ſeen 
Juſt on the inſide of the edge of the tendon of the ex- 
ternal oblique muſcle, called Poupart*s ligament, on the 
outſide of the iliac artery; and there are others near 
that artery, where it hes upon the pfoas muſcle. There 
are likewile commonly one or two near the internal iliac 
artery in the cavity of the pelvis; and there is a conſi- 
derable number generally met with by the ſides, and 
upon the lumbar vertebra. | 
Near the ſpleen, liver, kidneys, and renal capſulæ, 
there are alſo lymphatic glands which belong to the 
lymphatic veſſels of theſe organs. 

There are Vkewiſe lymphatic glands ſometimes ob- 
ſerved by the ſides of the thoracic duct, Fee! 
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about the middle of the thorax, which glands belong 


principally to the veſlels of the lungs. 


There alſo many lymphatic glands (called bronchial) 
near the root of the lungs: theſe glands are placed up- 
on the lympbatic veſlels, juſt where they quit the lungs. 
But no lymphatic glands have yet been obſerved in the 
ſubſtance of the lungs ; and the tubercles, which ſome 
ſuſpect to be obſtructed lymphatic glands, ſeem to have 
a different origin. There are likewiſe ſome glands ſcen 
on the lymphatic veflels which lie near the ſubclavian 
veins at the upper part of the thorax, and which belong 
to the forepart of the lungs. 

Beſides theſe there are ſome lymphatic glands upon 
the aorta near the ceſophagus, and there are alſo others 
occaſionally met. with in the intercoſtal ſpaces, and there 
are generally two or three contiguous to the thoracic 
duct at the lower part of the neck and upper part of 
the thorax, near the termination of that duct, in the 
angle beween the left jugular and the left ſubclavian 
vein. 


6 3. Lymphatics of the Head and Neck. 


| By the fide of each internal jugular vein is a large 
lymphatic veſſel, which is the trunk of thoſe of one fide 
of the head and neck ; that of the right fide is ſhown 
Tab. XIV. no 48. Smaller lymphatics are ſeen near 
the branches of the external carotid artery. There 
are alſo lymphatic glands by the ſides of the parotid 
and maxillary glands, by the ſides of the large artery 
where it lies upon the chin, and by the fide of the oc- 
cipital artery; and Mr Hewſon ſaw one upon the root 
of the maſtoid proceſs of the os temporis. 'Thole glands, 
which accompany the lower part of the artery that runs 
upon the face, are ſometimes ſwelled in conlequence 
of abſorption from the lips and the parts adjacent, and 
alſo from gum-boils ; and thoſe which accompany the 


occipital artery are frequently enlarged in conſequence 
K k 2 of 


| 
| 
| 
; 


yo8 ABSORBENT VESSELS. Part VII. 


of the abſorption of matter from wounds of the ſcalp 
from which facts it is evident that the external parts of 
the head are ſupplied with lymphatic veſſels. In qua- 
drupeds thoſe veſſels may be diſtinctly ſeen, particularly 
in a dog or an als, by paſſing a ligature round the large 


blood-veſſels of their necks immediately after killing 


thoſe animals. Mr Hewſon made ſome experiments of 
this kind with a view to determine whether the brain 
had lymphatic veſſels: but he informs us he was never 
able to ſee any on that organ; neither when he tied up 
the lymphatics on the necks of thoſe animals, and 
thereby ſtopped the courſe of the lymph; nor when he 
diſſected the human brain, with a view to diſcover thoſe 
veſlels, although he particularly ſought for them in the 


plexus choroides, where they have been ſuſpected to be 


ſeen, and near the glandula pituitaria. 
But although lymphatic veſſels have not yet been de- 
monſtrated in the brain, it is probable from analogy, 


that this organ is not deſtitute of them. 


The ſmall lymphatics which accompany the branches 
of the external carotid artery unite upon the neck, and 
form a Jarge trunk, which accompanies the internal ju- 
gular vein, paſſing through ſome lymphatic glands, 
near the termination of this trunk in the angle between 
the jugular and ſubclavian veins ; there are likewiſe 
fome glands on the outſide of this angle, which ſeem to 
belong to the lymphaties from the back of the neck, 
and of the ſhoulder. 

The giandula thyroidea has many lymphatic veſſcls, 
which can fometines be inflated by blowing air into the 
cells of the gland: theſe veſſels pals on each fide of the 
trachea, ont part going into the angle of the right ſub- 
clavian and jugular, and the other joining the thoracic 
duct upen the left ide. 

In Tab. XIV. which exhibits the trunk ſo prepared 


as to ſhow the lymphatics and the thoracic duct, (1) 1s 


the neck. (2) The thoulder, (3) The arm. (4) The 


out end of the clavicle. (5) The extremity of the wy 
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rib. (6) The ſubclavian muſcle. (7) The rib. (8) The 
trachea, (9) The aorta aſcendens. (10) The ſpine. 
(11) Vena azygos. (12) The aorta deſcendens.. (13) The 
cæliac artery. (14) The ſuperior meſenteric artery. 
(15) The right crus diaphragmatis. (16) The kidney. 
(17) The right emulgent artery. (18) The common iliac 
artery. (19) The diviſion of the common 1liac into the 
external and internal iliac arteries. (20) The cavity of 
the pelvis. (21) The ſpine of the os ilium. (22) The 
groin. (23) A lymphatic gland in the groin, into 
which lymphatic veſſels from the lower extremity are 
ſeen to enter. (26) 'The pſoas muſcle with Iymphatic 
veſſels lying upon its inſide. (27) A pl&xus of lym- 
phatics, which having paſſed over the brim of the pel- 
vis at (25), having entered the cavity of the pelvis, and 
received the lymphatic veſſels belonging to the viſcera 
contained in that cavity, next aſcends, and paſles be- 
hind the iliac artery to (29). (29) The right pſoas, with 
a large plexus of lymphatics lying on its inſide. 
(30, 30,) The plexus lying on each fide of the ſpine. 
(31, 31, 31) Spaces occupied by the lymphatic glands; 
which are not here repreſented, not having been injec- 
ted in the ſubject. (32) The trunk of the lacteals ly- 
ing on the under ſide of the ſuperior meſenteric artery. 
(23) The ſame dividing into two branches; one of 
which pailes on each ſide of the aorta, that of the 
right ſide being ſeen to enter the thoracic duct at ( 34.) 
(34) The thoracic duct beginning from the large lym- 
phatics. (38) The thoracic duct paſſing under the cur- 
vature of the aorta to get to the left ſubclavian vein. 
(39) A plexus of lymphatic veſſels paſſing upon the 
trachea from the thyroid gland to the thoracic duct. 
(40) The upper part of the thoracic duct lying between 
the left carotid and the left jugular vein, and paſling be- 
hind that veing downwards and outwards towards the 
angle between the leſt jugular and the left ſubclavian, 
(41) The extremity of the thoracic duct entering the 
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angle between the left jugular and the left ſubclavian 
vein. (45) That network paſſing under the right ſub- 
clavian vein, and under the fabelarian muſcle, the cla. 
vicle being removed. oy 
N. B. The other n*®* are explained in the courſe of 
the deſcriptions. , 


6 4. Iymphatics of the Upper Extremities. 


LIKE the leg, each arm has two ſets of lymphatic 
veſſels. One ſet, which lies immediately under the 
integuments, belongs to the ſkin and the cellular men- 
brane, connecting it to the muſcles ; the other accom. 
panies the large arteries, and belongs to the parts deeper 
ſeated, | 

The ſuperficial ſet of lymphatic veſſels may be diſco- 
vered in emaciated dropfical ſubjects, by a careful diſ- 
ſection on the fore and back part of the arm. In 
Tab. XIII. fig. i. they are ſeen running on the back 
part of the fore arm at (6,6) moſt of them paſting on 
its outſide, and twiſting to the fore part, near the head 
of the radius, as at (7). But in this repreſentation, 
there is a veſſel which paſſes towards the inſide, under 
the inner condyle of the os humeri at (8), and ſends a 
branch amongſt the muſcles; which branch perforates 
the interoſſeous ligament, getting between the radius 
and ulna to the forepart, where it joins a deep-ſeated 
one that had accompanied the radial artery. 

In this figure, which exhbits a back-view of the fore- 
arm and hand, (1) Is the hand. (2) The lower extre- 
mity of the radius. (3) The lower extremity of the 
ulna. (4) The muſcles on the back of the fore-arm 
turned aſide to exhibit a deep-ſeated lymphatic veſſel, 
which perforates the interoſſeous ligament to get to the 
fore part. (5) The olecranon,—The veſſels have been 
alrcady referred to. 

In Tab. XIII. fig. iv. the lymphatic veſſels are ſcen 


on the fore part of the upper extremity ; thoſe ſuper 
op 


Chap. HI. ABSORBENT VESSELS: 


cial branches which paſſed on the outſide of the back 
of the fore-arm appearing now on the forepart at (8); 


and aſcending under the ſkin that covers the ſupinator 


longus and the biceps, they enter ſome glands in the 
2xilla at (12, 12), whilſt that veſſel which paſſed on 
the infide of the back of the fore-arm under the inter- 
nal condyle, appears on the fore part at (9), and juſt 
above the condyle enters a gland (10), and then paſſes 
up on the inſide of the arm, communicating with a 
lymphatic from the forepart of the wriſt, and paſſing to 
the axillary glands. : 

A ſuperficial lymphatic is ſeen under the ſkin, on the 
forepart of this extremity juſt above the wriſt ; a pipe 
was introduced at (7), and the veſſel thereby injected 


with mercury. Paſling under the integuments over all 


the muſcles, this veſſel joins the lymphatic from the 
back part of the fore-arm at (11), and there forms a 
plexus which paſſes under the integuments, on the in- 
ſide of the arm, to the axillary glands at (1 2). 


Beſides theſe ſuperficial lymphatics upon the upper 


extremity, our author traced a deeper ſcated one near 
the radial artery. and injected it from a pipe fixed at 
(12). This veilel accompanies the rad:al artery, and 
paſles (14) firſt under the interoſſeous, and then under 
the ulnar artery, which in this ſubject runs over the 
muſcles, Near the part where it paſſes under the in- 
teroſſeous artery, it receives the branch from the back. 
of the fore-arm. After paſſing under theſe arteries, this 
lymphatic appears on the inſide of the bracheal artery 
at (15), where it-is deep ſeated. Aſcending cloſe to 
that artery, and near the middle of the arm, it paſſes 
through the two glands (16, 16); after which it ap- 


pears conſiderably enlarged, goes under one of the ar- 
teriæ anaſtomaticæ at (17, 18), and then aſcends to the 


lymphatic glands in the axilla (19, 19). 


in the above figure, which exhibits a fore view of the 
upper extremity, (1) 1s the ſcapula, (2) the clavicle, 
(3) the extremity of the brachial artery, (4) the muſ-; 5 
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cles lying on the inſide of the arm, (5) the inner con- 
dyle of the os hungeri, (6) the lower extremity of the 
radius. N. B. The ſubſequent nes denoting the veſſels 
have been explained in the deſcription. 

Theſe veſſels, however, as they here appear, altho' 
repreſented from an uncommonly ſucecſsful' injection, 


are only a part of the larger lymphatic veſſels of the 


arm; as there are probably lome accompanying the 
nlnar and interoſſeous arteries, although not here in- 
Jetted. They ſhould moreover be conſidered as on] 
trunks of the lymphatics; ſince it is probable, that 
every (even the ſmalleſt) part of this, as well as all other 
parts of the body, has one of theſe veſſels adapted to 
abſorption. 'That this is the caſe, ſeems to be. proved 
by the experiments made with the variolous matter ; for 
at what part ſoever of the arm that matter is inſerted, the 
Iymphatic veſſels take it up and carry it into the body, 
as can be traced by its inſlaming the conglobate glands 
through which theſe veſſels paſs. 

1 

In Tab. XIV. the termination of all theſe lymph! ic 
veſſels is exhibited. Two of the trunks of thoſe of the 
left arm are ſeen at (42, 42). They paſs under the 
clavicle, whole cut end is feen at (4); and under the 
ſubclavian vein. Here, having joincd, they form the 
large trunk (43), which appears s juſt above tne left ſub- 
clavian vein, and joins the extremity of the thoracic 
duct at its entrance into the angle between that vein and 
the jugular. 

The thoracic duct is not only joined by this trunk of 
the lymphatics of the left arm, but alſo by the lympha- 
tic veſſels of the left fide of the thyroide gland, and by 
the trunk of the lymphatics of the left fide of the head 
and neck, and alſo by thoſe from the forepart of the 
lungs of the fame fide. 

The lymphatic veſtels of the fight fide are commonly 
ſeen to terminate in the angle between the jugular vein 
and the ſubclavian. When ſeen to enter the ſubcia- 
| vian 
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yian vein at any other part, Mr Hewſon is inclined to 
conclude it as only an accidental variety. 

Theſe lymphatic veſſels of the right ſide form four 
conſiderable trunks, which join near their termination. 
Thele trunks are, 1. One from the upper extremity, 
which appears at (47), lying above the clavicle between 
the ſubclavian artery and vein : This trunk is formed 
by the lymphatic (44), which comes up with the bra- 
chial artery, and the plexus (4 5), which likewiſe be- 
longs to the arm, and paſſes under the ſubclavian vein. 
2. The trunk of the lymphatic veſſels of the right fide 
of the head and neck, which paſſes down on the outſide 
of the jugular vein, as is ſhown at (48). 3. A lym- 
phatic trom the thyroide gland. This veſſel is ſeen at 
(49), paſting under the right jugular vein to get to the 
others. 4. A trunk from the fore part of the lungs of 
the right fide: This trunk is diſtinctly traced under the 
ſubclavian vein to its termination, in common with the 
others, at the union of the jugular and ſubclavian 
veins. 
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Of the NERVES in General. 


. HE numerous turns which the carotid and ver- 

tebral arteries make before they paſs thro? the 
dura mater, theſe arteries having neither ſwelling muſcles 
nor preſſure of the atmoſphere to aſſiſt the courſe of 
the blood in them after they enter the ſkull, and their 
diviſion into innumerable communicating branches in 
the pia mater, and its proceſſes, ſhow, that the liquors 
muſt move more flowly and equally in them than in 
moſt other parts of the body. 

2. By the aſſiſtance of injections and microſcopes, the 
very minute branches of theſe veſſels are diſcovered to 
go from the pia mater, into the cortex, cineritious, or 
aſhy- coloured part of the cerebrum, cerebellum, and 
ſpinal marrow; whereas we can only ſee longitudinal 
veſſels, without numerous ramifications or reticular 
plexuſcs, in the white medullary ſubſtance of theſe parts. 

3- The continuity of the cortex with the medulla of 

tne 
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the encephalon and ſpinal marrow 1s obſeryable with the 
naked eye, and is more diſtinctly ſeen with the aflilt. 
ance of a microſcope. 

4. In difleQing the brain and cerebellum, we ſee the 
ſmall beginnings of the medulla proceeding from the 
cortex, and can trace its gradual increaſe by the ad. 
dition of more ſuch white ſubſtance coming from the 
cortex. 

5. Both theſe ſubſtances are very ſucculent ; for being 
expoſed to the air to dry, they loſe more of their weight 
than moſt other parts of the body do. 

6. In ſeveral places we can obſerve the medulla to be 
compoſed of fibres laid at each others fides, 

7. The medullary ſubſtance is employed in forming the 
white fibrous cords, which have now the name of nerve; 
appropriated to them. Within the ſkull we ſee the 
nerves to be the medullary ſubſtance continued; and 
the ſpinal marrow is all employed in forming nerves. 

8. The common opinion concerning the riſe of the 
nerves, founded on a ſuperficial inſpection of thoſe 
parts, 1s, that the nerves are propagated from that fide | 
of the encephalon, at which they go out of the {kull, 

But it having been remarked, after a more ſtrict in- 
quiry, and preparing the parts by maceration in water, 
that the medullary fibres decuſſate or croſs each other 
in ſome parts of the medulla ; as for example, at the 
corpus annulare, and beginning of the ſpinal marrow : 
and practical obſervators having related ſeveral examples 
of people whoſe brain was hurt on one fide, while the 
morbid ſymptom, palſy, appeared on the other fide of 
the body, of which I have ſeen ſome inſtances ; and ex- 
periments made on brutes having confirmed theſe obſer- 
vations, it has been thought, that the nerves had their 
riſe from that ſide of the encephalon, which is oppoſite 
to their egreſs from the ſkull. It may, however, {till 
be ſaid, that this laſt opinion is not fully demonſtrated, I , 
becauſe a decuſſation in ſome parts is not a proof that 1 
it obtains univerſally ; and if there are examples of 55 A 
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the ſy of the fide oppoſite to where the leſion of the brain 
llt. was, there are alſo others, where the injury done to the 
brain and the palſy were both on the ſame ſide. 

9. The nerves are compoſed of a great many threads 
lying parallel to each other, or nearly ſo, at their exit 
from the medulla, 

This fibrous texture is evident at the origin of moſt 
of the nerves within the ſkull ; and in the cauda equina 
of the ſpinal marrow, we can divide them into ſuch 
ſmall threads, that a very good eye can ſcarce perceive 
them; but theſe threads, when looked at with a mi- 
croſcope, appear each to be compoſed of a great num- 
ber of ſmaller threads. 

10. How ſmall one of theſe fibrils of the nerves is, we 
know not; but when we conſider that every, even the 
moſt minute. part of the body 1s ſenſible, and that this 
muſt depend on the nerves (which, all conjoined, would 
not make a cord of an inch diameter) being divided in- 
to branches or filaments to be diſperſed through all 
theſe minute parts, we muſt be convinced, that the 
nervous fibrils are very ſmall. From the examination 
of the minimum viſible, it is demonſtrated, that each 
fibre in the retina of the eye, or expanded optic nerve, 
cannot exceed the ſize of the 32,400 part of a hair. 

11. The medullary ſubſtance, of which the nervous 
fibrils are compoſed, is very tender, and would not be 
able to reſiſt forces as the nerves are expoſed to within 
the bones, nor even the common force of the circula- 
ting fluids, were not the pia mater and tunica arach- 
noides continued upon them; the former giving them 
firmneſs and ſtrength, and the latter furniſhing a cel- 
lular coat to connect the threads of the nerves, to let 
them lie ſoft and moiſt, and to ſupport the veſſels which 
go with them. | 

It is this cellular ſubſtance that is diſtended when air 
is forced through a blow-pipe thruſt into a nerve, and 
that makes a nerve appear all ſpongy, after being di- 
tended with air till it dries; the proper nervous fibrils 
/ | ſhrivelling 
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ſhrivelling ſo in drying, that they ſcarce can be obſer. 
ved. 

12. Theſe coats (S 11.) would not make the neryey 
ſtrong enough to bear the ſtretching and preſſure they 
are expoled to in their courſe to the different parts gf 
the body; and therefore, where the nerves go out at 
the holes in the cranium and ſpine, the dura mater i; 
generally wrapped cloſely round them, to collect their 
diſgregated fibres into tight firm cords ; and that the 
tenſion which they may happen to be expoſed to may 
Not injure them before they have got this additional 
coat, it is firmly fixed to the ſides of the holes in the 
bones through which they pals. | 

13. The nervous cords, thus compoſed of nervous fi. 
brils, cellular coat, pia and dura mater, have ſuch nume- 
rous blood-veſlels, that after their arteries only are in- 
jected, the whole cord is tinged of the colour of the 
injected liquor; and if the injection is puſhed violently, 
the cellular ſubſtance of the nerves is at laſt diſtended 
with it. | | 

4. A nervous cord, ſuch as has been juſt now deſcri- 
bed, has very little elaſticity, compared with ſeveral 
other parts of the body. When cut out of the body, 
it does not become obſervably ſhorter, while the blood- 
veſſels contract three-eights of their length. 

15. Nervesare generally lodged in a cellular or fatty 
ſubſtance, and have their courſe in the interſtices of 
mulcles and other active organs, where they are guard- 
ed from preſſure ; but in ſeveral parts they are ſo pla- 
ced, as if it was intended that they ſhould there ſuffer 
the vibrating force of arteries, or the preſſure of the 
contracting fibres of muſcles. 

16. The larger cords of the nerves divide into branches 
as they go off to the different parts ; the branches be- 
ing ſmaller than the trunk from which they come, and 
making generally an acute angle where they ſcparate. 

17. In ſeveral places, different nerves unite into one 
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cord, which is commonly larger than any of the nerves 
which form it. | | 

18. Several nerves, particularly thoſe which are diſtri- 
buted to the bowels, aſter ſuch union, ſuddenly form a 
hard knot confiderably larger than all the nerves of 
which it is made. Theſe knots were called corpora 
divaria, and are now generally named ganglions. 

19. The ganglions have thicker coats, more numerous, 
and larger blood - veſſels, than the nerves; fo that they 

appear more red and muſcular. On diſſecting the gan- 

glions, fibres are ſeen running longitudinally in their 

axes, and other fibres are derived from their fides in 

an oblique direction to the longitudinal ones. 

20. Commonly numerous {mall nerves, which con- 
junctly are not equal to the ſize of the ganglion, are 
ſent out from it, but with a ſtructure no way difterent 
from that of other nerves. 

21, Thenerves ſent to the organs of theſenſes, loſe there 
their firm coats, and terminate in a pulpy ſubſtance. 
The optic nerves are expanded into the ſoft tender 
webs, the retinz. The auditory nerve has ſcarce the 
conſiſtence of mucus in the veſtibulum, cochlea, and 
ſemi-circular canals of each ear. The papillæ of the 
noſe, tongue, and ſkin, are very ſoft. 

22. The nerves of muſcles can likewiſe be traced till 
they ſeem to loſe their coats by becoming very foft ; from 
which, and what we obſerved of the ſenſatory nerves 
(§21.), there is reaſon to conclude, that the muſcular 
nerves are alſo pulpy at their terminations, which we 
cannot indeed proſecute by diſſection. 

22. It would ſeem neceſlary that the extremities of the 
nerves ſhould continue in this ſoft flexible ſtate, in or- 
der to perform their functions right: for, in proportion 
as parts become rigid and firm by age, or any other 
cauſe, they loſe of their ſenſibility, and the motions are 
more difficultly performed. | 

24. Tho? the fibres in a nervous coat are firmly con- 
nected, and frequently different nerves join into one 

| HY trunk, 
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trunk, or into the ſame ganglion ; yet the ſenſation of 
each part of the bddy. is fo very diſtin, and we have {9 
much the power of moving the muſcles ſeparately, that, 
it the nerves are principal agents into theſe two ſunc. 
tions, which I ſhall endeavour to prove they are, we 
have reaſon to believe that there is no union, confuſion, 
or immediate communication of the proper nervous fi- 
brils, but that each fibre remains diſtinct from its origin 
to its termination. 

25. Changes produced any way upon the coats of 
the nerves, cannot, however, miſs to affect the nervous 
fibrils. The cellular ſubſtance may be too full cf li. 


quor, or may not ſupply enough ; the liquor may not 


be of a due conſiſtence, or it may be preternaturally 
obſtructed and collected. The pia or dura mater may 
be too tenſe, or too lax; their veſſels may be obſtruc. 
ted ; their proper nerves may be violently irritated, or 
loſe their power of acting; and a great many other ſuch 
changes may happen, which will not only occaſion dif- 
orders in particular nerves, but may be a cauſe of the 
ſympathy ſo frequently obſerved among the nerves; 
which is ſo neceſſary to be attentively regarded in a 
great ngany diſeaſes, in order to diſcover their true ſtate 
and nature, thar, without this knowledge, very dange- 
rdus miſtakes in the practice of phyſic and ſurgery may 


be committed. 


26. Many experiments and obſervations concur in 
proving, that when nerves are compreſſed, cut, or any 
other way deſtroyed, the parts ſerved by ſuch nerves, 
farther from the head or ſpine than where the injuring 
cauſe has been applied, have their ſenſations, motions, 
and nouriſhment weakened or loſt ; while no ſuch et- 
fects are ſeen in the parts nearer to the origin of thoſe 
nerves: and in ſuch experiments where the cauſe im- 
peding the nerves to excrt themſelves could be remo- 
ved, and the ſtructure of the nerves not injured, 23 
for example when a ligature made upon a nerve and 


ſtopping its influence has been taken away, the __ 
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and ſenſation of the parts ſoon were reſtored. From 
which it would appear, that the nerves are principal 
inſtruments in our ſenſations, motions, and nouriſh- 
ment; and that this influence of the nerves is not in- 
herent in them, unleſs the communication between 
theſe cords and their origin is preſerved. 

This conclufion is juſt, notwithſtanding that ſome- 
times, upon cutting a nerve, the effects above-mention- 
ed have been felt for a ſhort time, but afterwards the 
perſon was ſenſible of no numbneſs or immobility : for 
wherever this 1s ſaid to have happened, the cut nerve 
was only one of ſeveral which were ſent to the mem- 
her ; the want of whoſe influence was felt no longer, 
than till the habit was acquired of performing the func 
tions eaſily by the other nerves. 

Nor is it of greater weight as an objection, that 
ſometimes when a ligature is drawn very hard upon a 
nerve, and then is taken away, the nerve never again 
recovers its influence upon the parts it 18 diſtributed to 
beyond the ligature, but is of as little effect as if it had 
been cut through; which is to ſay, that its texture has 
been altered beyond recovery. The ſame thing is to be 
ken by tying a thread tight round a tender twigyf an 
vegetable ; it decays. 

27, Experiments and obſervations ſhow, too, that 
when parts of the encephalon or ſpinal marrow have 
been irritated, compreſſed, or deſtroyed, the parts of 
the body, whoſe nerves had their origin from ſuch at- 
tected parts of the encephalon or ſpinal marrow, be- 
came convulled, paralytic, inſenſible, or waſted ; and 
in ſuch caſes where the injuring cauſe could be removed 
tom the origin of the nerves, the morbid ſymptoms 
obſerved in the parts to which theſe nerves were diltri- 
buted, went off upon the removal of that cauſe. From 
which it is thought reaſonable to conclude, that the 
nerves muſt not only have a communication with their 
origin, but that the influence they have upon the parts 
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they are diſtributed to depends on the influence which 
they derive from the medulla encephali and ſpinalis. 
28. Tho” the ſpinal marrow has its own veſſels and ci. 
neritious ſubſtance, which aſſiſts to form its medulla; 
yet a very large ſhare of the medullary ſubſtance within 
the fpine is derived from the encephalon, whoſe me. 
dulia oblongata deſcends from the head; and the infl. 
ence of the ſpinal marrow on its nerves depends in 1 
great mcaſure on this medulla oblongata of the head, 
Hence an injury done to any part of the ſpinal marray, 
immediately affects all the parts whoſe nerves have their 
origin below where the injuring cauſe is applied. A 
taxation of a vertebra in the loins makes the lower ex. 
remities ſoon paralytic ; a tranſverſe ſection of the me- 
dulla at the fir{t vertebra of the neck, ſoon puts an end 
to life. 
29. If ſuch cauſes produce conſtantly ſuch effect 
($26, 27, 28.) in us and other creatures living in near. 
ly the fame circumitances as we do, the concluſions 
already made mult be good, notwithſtanding ex: 
amples of children and other creatures being born 
without brains or ſpinal marrow ; or notwithſtanding 
that the brains of adult creatures can be much changed 
in their texture by diſeaſes; and that tortoiſes, and ſome 
other animals, continue to move a confiderable tune 
after their heads are cut off, We may be ignorant ot 
the particular circumſtances requiſite or neceſſary to the 
being or well-hcing of this or that particular creature; 
and we may be unable to account for a great many 
phenomena : but we muſt believe our eyes in the exa- 
mination of facts; and if we ſee conſtantly ſuch conle- 
quences from ſuch actions, we cannot but conclude the 
one to be the cauſe and the other the effect. It would 
be as unjuſt to deny the concluſions made in the three 
preceding articles, becauſe of the ſeemingly preterna- 
tural phenomena mentioned at the beginning of this, 
as it would be to deny the neceſſity of the circulation 
of the blood in us and moſt quadrupeds, been a 
| cog 


Chap. I. OF THE NERVES. 523 
frog can jump about, or a tortoiſe can walk long after 
all the bowels of its thorax and abdomen are taken 
out, or becauſe the different parts of a worm crawl af- 
ter it has been cut into a great many pieces. It is there- 
fore almoſt univerſally allowed, that the nerves are 
principal inſtruments in our ſenſations, motion, and 
nouriſhment ;z and that the influence which they have 
is communicated from their origin, the encephalon and 
medulla ſpinalis. But authors are far from agree- 
ing about the manner in which this influence is com- 
municated, or in what way nerves act to produce theſe 
ellects. 

zo. Some alledge, that the nervous ſibres are all ſolid 
cords acting by claſticity or vibration; others maintain, 
that thoſe fibres are ſmall pipes conveying liquors, by 
means of which their effects are produced. 

21. The gentlemen, who think the nervous fibres ſolid, 
ne ſeveral objections to the other doctrine ; which J 
hall conſider afterwards ; and endeavour to {how the 
kineſs of their own doctrine to account for the effects 
commonly oblerved to be produced by the nerves. 

The objects of the ſenſes plainly (ſay they) make im- 
pulſes on the nerves of the proper organs, which mult 
take the nervous fibrils: and this vibration muſt be 
propagated along the whole cord to its other extremity 
or origin, as happens in other tenſe ſtrings ; and theſe 
wbrations being differently modified, according to the 
liference of the object, and fits different application, 
produce the different ideas we have of objects. 

32. To this account of ſenſation, it is objected, firſt, 
That nerves are unfit for vibrations, becauſe their ex- 
tremities, where objects are applied to them, are quite 
bit and pappy (5 21.), and therefore not ſuſceptible of 
tie vibrations ſuppoſed ; and if there could be any 
little tremor made here by the impulſe of objects, it 
could not be continued along the nervous cord, be- 
auſe the cellular ſubſtance by which each particular 
dre is connected to the neighbouring ones (5 11+), 
13 and 
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and the fatty ſubſtance in which the nervous cord is 
immerſed (F 15.), would ſoon ſtifle any ſuch vibratory 
motion. . | 

A ſecond objection to this doctrine is, That ſuppo- 
ſing the nerves capable of vibrations by the impreſſion; 
of objects, theſe vibrations would not anfwer the de- 
fign. For if what we know of other vibrating ſtrings, 
to wit, that their tone remains the ſame, unleſs their 
texture, length, or tenfion is altered, and that diffe- 
rent ſubſtances ſtriking them do no more than make 
the ſound higher or lower; if theſe properties are to be 
applied to nerves, then it will follow, that the ſame 
nerve would conſtantly convey the ſame idea, with no 
other variety than of its being weaker and ſtronger, 
whatever different objects were applied to it; unlels 
we ſuppoſed the nerve changed in its texture, length, 
or tention, each time a different object is applied; 
which, it is preſumed, nobody will undertake to prove 
does happen. 


Nay, 3dly, If ever ſuch a variety of vibrations could } 


be made, our ſenſations would notwithſtanding be con- 
fuſed and indiſtin& ; becauſe the tremulous nervous 
fibre being firmly connected and contiguous to ſeveral 
other fibres of the fame cord, would neceſſarily ſhake 
them too, by which we ſhould have the notion of the 
object as applied at all the different parts where the ex- 
tremities of theſe fibres terminate. 

23. In whatever way the favourers of the doctrine 
of ſolid nerves pleaſe to apply the elaſticity of nerves to 
the contraction of muſcles, their adverſaries inſiſt that 
nerves are too weak to reſiſt fuch weights as the mul 
cles ſuſtain ; they would furely break, eſpecially as they 
are in a great meaſure, if not wholely, deprived of their 
ſtrong coats before they come to the part of the muſcle 
they are immediately to act upon (5 22.)—The nerves 
being found to have little or no elaſticity to ſhorten 
themſelves (F 14.) ſhows them altogether unfit for ſucli 
an office as this of contracting muſcles in the way 55 

poſe 
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poſed of their acting by elaſticity ; and when a nerve is 
viewed with a microſcope while the muſcles it ſerves 
are in action, no contraction or motion is obſerved in 
it —Nay, if they were elaſtic, they would equally 
exert their power of contracting mulcles nearer to their 
origin as well as farther from it, when they were put 
into contraction or vibration, by irritation of any part 
of them. The former, however, does not happen. 

34. As a further objection againſt either motion or 
ſenſation being owing to the elaſticity of the nerves, it is 
ſaid, that if this doQtrine was true, the ſenſations would 
be more acute, and the contractions of muſcles would 
be greater and ſtronger, when the parts become firmer 
and more rigid by age; for then their elaſticity is in- 
creaſed : Whereas, on the contrary, it appears (§ 23.) 
that then the ſenſations are blunted, and muſcular con- 
traction becomes leſs and weaker. 

35. If the nerves were granted to be elaſtic, and to 
communicate a ſpringy force to all the parts they are 
diſtributed to, they might appear neceſſary in this view 
to aſſiſt the application of the nutritious particles of the 
fluids to the ſides of the veſſels which theſe particles 
were to repair; and fo far might well enough account 
for the ſhare which nerves are thought to have in nu— 
trition: But if we cannot make uſe of elaſticity in the 
other two functions, ſenſation and motion, we muſt 
lo endeavour to find out ſome other way for the 


| nerves to act in nutrition; which will be done after- 


wards. | 

36. Having thus ſtated the reaſons for and againit 
tie nerves acting as ſolid ſtrings, let us likewiſe relate 
the arguments for nerves being pipes, and the objec- 
tions to this doctrine. | 

A great argument of thoſe who think the nerves to 
be tubes conveying liquors, is the ſtrong analogy of the 
brain and nerves to other glands of the body and their 
excretories, where a manifeſt ſecretion of liquor 1s 
made in the glands, to be conveyed by the excretories 
io the proper places in which it ought to be Cepoiited; 
if IP they 
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they think that the vaſcular texture of the cortex of the 
encephalon and ſpinal marrow (S 2.) the continuation af 
the cortex in forming the meduilary ſubſtance (3.3.) the 
fibrous texture (S 5.) and ſucculent ſtate of this medull 
($ 6.) and its * wholly employed to form the nerve 
($7-) where the fibrous texture is evident ($9.); all theſe 
things, ſay they, conſpire to ſhow ſuch a ſtrong analo 
between theſe parts and the other glands of the body, 
as carries a conviction that there 1s a liquor ſecretel 
in the encephalon and fpinal marrow, to be ſent out by 
the nerves to the different parts of the body. 

27. The following objections are raiſed to this argu. 


ment in favour of liquor conveyed in the nerves from 


the analogy of the glands. 1/?, Other glands, it is ſaid, 


Have their excretories collected into a few large pipes, 


and not continued in ſuch a great number of ſeparate 
pipes, as far as the places where the liquors are dcpod. 
ted; which laſt muſt be the caſe, it the nerves are tlie 
excretories of the glandular brain. 2dly, We ſee the 
cavities, and can examine the liquors in the excretories 


of other glands much ſmaller than the brain ; which | 


cannot be done in the nerves. 2dly, If the nerves were 
Pipes, they would be ſo ſmall, that the attraction of the 
11quars to their ſides would prevent that celerity in the 
motion of the liquors, which is requiſite to ſenſations 
and motions. 4thly, It the nerves were pipes, they 
would be cylindrical ones, and conſequently not ſubject 
to diſeaſes; or at leaſt we could have no comprchenſion 
of the diſeaſes in them. 

38. The anſwer to the 5 of theſe objections is, That 
there are other glands where there is a manifeſt ſecre- 
tion, and in which the diſpaſition of the excretories 18 
in much the ſame wav as in the encephalon: the kid— 
neys, for example, have a retic»!ated cortex of veſſel, 
from which the Kuſtachian cr Bellinian medulla, con- 
fitting of longitudinal fibres and a fe blood- veſicls in 
the ſame direction, proceeds; and this medulla is col- 


lected into ten, twelye, or more papille, cach of which 
is 
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is formed of numerous ſmall ſeparate pipes, which ſing- 
y diſcharge the urine into the large membranous tubes; 
and theſe united form the pelvis. Upon comparing this 
texture of the kidneys with that of the encephalon (S 2, 

2, 4» 5 6, 7, 9.) the analogy will be found very ſtrong. 
9. In anſwer to the 2d objection, in 5 37. it is 
granted, that microſcopes, injections, and all the other 
arts hitherto employed, have not ſhown the cavities of 
the nervous fibrils, or the liquors contained in them; 
and from what was faid (S 10.) of the ſmallneſs of the 
nervous fibrils, it is not to be expected that ever they 
ſhould be ſcen. But fo long as ſuch a number of little 
animals can every hour be brought to the objectors, in 
which they can as little demonſtrate the veſſels or con- 
tained fluids, it will not be allowed to be concluſive 
reaſoning, that becauſe ocular demonſtration cannot be 
wen of either the tubes or their contents, therefore 
they do not exiſt. For if we have any notion of an ani- 
mal, it is its being an hydraulic machine, which has li- 
quors moving in it as long as it has life. If therefore 
ſuch little animals have veſſels and liquors which we can- 
not ſee, why may not ſome of the veſſels and liquors of 

the human body be alſo inviſible to us? | 
To avoid this anſwer to the objection, it is further ur- 
ged, That though we might not ſee the nervous tubes 
or the liquors they contain as they naturally flow; yet 
if ſuch liquors really exiſt, they ought to difcover them- 
ſelves, either by a nerve's ſwelling when it is firmly tied 
or that, however ſubtle their fluids are, they might be 
collected in ſome drops, at leaſt, when rhe cut end of a 
nerve of a living animal is kept ſome time in the ex- 
hauſted receiver of an air-pump. It is aſhrmed, that 
neither did the tied nerve well between the brain and 
ligature, nor was there any liquor collected in the re- 
ceiver of the air-pump; from which it is concluded, that 

there is no liquor in the nerves. | 

Some, who ſay they have tried theſe experiments, 
firm, that in young animals the nerve docs {well 
L14 above 
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above the ligature, and that a liquor does drill out up. 
on cutting a nerve. Whether ſwelling or liquor ig 
ſeen or is not feen in theſe experiments, no concluſion 
for or againſt a nervous fluid can be made from them, 
for the ſwelling of the nerve aſter it is tied, or the efflux 
of liquors from its extremity, will never prove either 
to be the effect of the fluid in the proper nervous fibrils, 
ſo long as they might be occaſioned by the liquors in 
the larger veſſels of the cellular ſubſtance of the nerves; 
and if theſe ſame veſſels of the coats of the nerves do 
not diſcover their liquors by theſe experiments, it is far 
leſs to be expected that the much more ſubtle nerv:; 
will diſcover theirs. 

40. The zd objection to the doctrine of the brain 
being a gland, and the nerves its excretories, ſuppoſe 
a more rapid motion neceſſary in the fluid of the nerves 
than what moſt of the defenders of the nervous fluid 
will now allow; and is afterwards to be conſidered par. 
ticularly in a more proper place. 

41. The 4th objection being, That if nerves are ex- 
cretories of a gland, they mult be cylindrical pipes, in 
which no obſtructions or difeaſes would happen; but 
ſince we daily ſee diſcaſes in the nerves, they muſt there- 
tore not bc ſuch excretories. The antwer'ts, That dil- 
eaſes happen often in the excretories of other glands, 
as of the liver, kidneys, &c. notwithſtanding their cy- 
lindrical form, and their much ſhorter and lets expoſed 
courie. When we conſider the very tender ſubſtance 
of the brain, the vaſt complication of veſſels there, the 
prodigious ſmallneſs of the pipes going out from it, the 
many moving powers which the nerves are to undergo 
the ſhock of, and the many chances which the veſicls, 
membranes, and cellular ſubſtance accompanying the 
nervcs, have of being diſordered, and then affecing the 
nervous fibrils, we have very great reaſon to be ſurpri- 

ſed, that theſe cylindrical pipes are not much more fre- 
quently put out of order, by too great or too ſmall a 
quantity of liquors; by too viſcid or too thin fluids; by 
: liquors 
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liquors conſiſting of too mild and ſluggiſh particles, or 
of too acrid pungent ones; by too great or too little 
motion given to the liquors ; by the diameters of the 
pipes being too much ſtraitened, or too much enlarged; 
and by a great many other varieties of circumſtances 

which might be thought capable of diſturbing the func- 
tions of the nerves, ſuppoſing them to be cylindrical 
excretories of the gland, the brain. 

42. The numerous veſſels of the encephalon have 
brought ſome of the gentlemen who aſſert the nerves to 


be ſolid, to acknowledge, that there 1s a liquor ſecreted 


in the brain: but then they will not allow that this li- 
quor is ſent out by the proper nervous fibrils, but that 
it is poured into the cellular ſubſtance in which the 


nerves lie, to keep them moiſt and ſupple, and there- 


fore ſit for exerting their elaſticity, vibration, &c. by 
which, in their opinion, the effects commonly aſcribed 
to nerves are produced. 

43. Beſides the objections already mentioned (8 32, 
33-) againſt the nerves acting as elaſtic ſtrings, this opi- 
nion has ſome other difficulties which may be objected 
to it.: for inſtance, there is not one analogous example 
in the whole body of liquors ſecreted in a large gland, 
to be poured into a cellular ſubſtance, as is here ſuppo- 
ted; the liquors in the cells of the tela cellularis of 
other parts are ſeparated from the little arteries which 
are diſtributed to theſe cells. 

Further, it cannot be imagined, how a liquor fecre- 
ted in the cortex of the brain ſhould make its way thro” 
the medulla, to come out into the cellular membranes 
on the ſurface of that medulla. 

Laſtly, A very ſimple experiment, of injecting wa- 
ter by the artery of any member, and thereby filling 
the cellular ſubſtance of the nerves of that member, 
ſhows evidently, that the liquor of the cellular ſubſtance 
of the nerves has the ſame fountain as the liquor has in 
the tela cellularis any where elſe, that is, from the little 
arteries diſperſed upon it, 

44+ The 
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44. The doctrine of a fluid in the nerves, is not only 
thus ſupported by the analogy of the brain and nerves 
to the other glands and their excretories, but thoſe who 
maintain this doctrine mention an experiment which 
they think directly proves a fluid in the nerves. It is 
this: After opening the thorax of a living dog, catch 
hold of and preſs one or both the phrenic nerves with 
the fingers, the diaphragm immediately ceaſes to con- 
tract; ceaſe to compreſs the nerves, and the muſcle acts 
again: a ſecond time, lay hold of the nerve or nerves 
ſome way above the diaphragm, its motion ſtops. Keep 
firm the hold of the nerve, and with the fingers of the 
other hand ſtrip it down from the fingers which make 
the compreſſion towards the diaphragm, and it agiin 
contracts: a repetition of this part of the experiment 
three or four times, 1s always attended with the ſame 
effects; but it then contracts no more, ſtrip as you will, 
unleſs you remove the preſſure to take hold of the 
nerves above tlie place firſt pinched ; when the muſcle 
may again be made to contract, by ſtripping the nerve 
down towards it. "his experiment I have done with 
the ſucceſs here mentioned, Let any one try if he can 
imagine any other reaſonable account of theſe appeat- 
ances, than that the preſſure by the fingers ſtopped the 
courſe of a fluid in the nerve; that fo much of this fluid 
as remained in the nerve, betwixt the fingers and dia- 
phragm, was forced into that muſcle by {tripping ; and 
when it was all preſſed away, the fingers above prevent- 
ing a ſupply, the muſcle contracted no more till the fin- 
gers were removed, and a freſh flow by that means was 
received from the ſpinal marrow, or from that part of 
the nerve which had not yet been fo {tripped. 

It has been objected to the conclufions from this ex- 
periment, 1. That the diaphragm is ſet in motion by 
ſtripping the nerve from, as well as towards, this muſcle; 
and this may be well expected; fer a liquor in ſuch 
ſmall pipes hindered to flow backwards by ligature, 
pinching fingers, or even the flow of their liquors * 
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the fountain, will regurgitate forewards with velocity 
when preſſed backwards. We ſee it happen in the ſtalks 
of tender ſucculent plants. 

2. It is faid, that muſcles ceaſe to act when their 
veins are tied, as well as when their arteries or nerves 
are tied or cut, but that muſcles continue to act when 
their veins are cut: by which it would: appear, that the 
overloading of the veſſels is an impediment to the ac- 
tion of muſcles; and therefore the ceaſing of their 
action, when their arteries or nerves are tied or cut, 
may alſo be owing to the liquor in the branches of 
theſe pipes of muſcles ſtagnating when it is not pro- 
pelled by the flow of more liquor from their trunks, 
and not to any influence or moving power, which now 
ceaſes to be conveyed to them. 

It is to be obſerved, -in making the experiments juſt 
now mentioned, that the contraction of the muſcles 
ceaſes ſooneſt when the nerves, and lateſt when the 
veins are tied, That when veins are tied, not only 


are the veſſels overloaded, but all the cellular ſubſtance. 


of the muſcles is filled with coagulated blood ; whereas 
when the arteries and nerves are tied, the reverſe 1s 


ſeen, the muſcles are lax, and of leſs bulk. So that 


in theſe cafes, the ceaſing of the contraction of the 
muſcles ſeems to depend on very different cauſes, to 
wit, a deprivation of neceſſary liquors in the one, and 
a redundancy of ſuperfluous blood in the other. An 
elaſtic ſtick may be deprived of its elaſticity, by being 
made either too dry or too wet. 
45. Some gentlemen, convinced of the reaſonable- 
neſs of the ſecretion of a liquor in the brain to be ſent 
out by the nerves, but not comprehending how a fluid 
could have ſuch a rapid retrograde motion as they 
imagined was neceſſary for conveying the impreſſions 
of objects made on the extremities of nerves to the ſen- 
ſorium, ſuppoſed two ſorts of nerves; one that con- 
veyed a liquor for muſcular motion and nutrition; the 


other compoſed of ſolid nerves, that were to ſerve for 
E | organs 
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organs of the ſenſes, to convey the vibrations commy. 
nicated from objects to the ſenſorium. 

46. To this opinion ($ 45.) the objections againſt 
the ſenſatory nerves acting by vibration (y 32.) may be 
made; and there is fo little reaſon to ſuſpe& any diffe. 
rence in the texture of the different parts of the brain 
or nerves, that, on the contrary, the ſtructure is every 
where ſimilar, and branches of the ſame nerve often 
ſerve both for ſenſation and motion. 

How little neceſhty there is for ſuppoſing extremely 
rapid motions of the nervous fluid, is to be examined 
ſoon. 

47. The hypotheſis of great celerity in the motion of 
the fluid of the nerves being neceſſary, gave allo riſe to 
another diviſion of the nerves, into arterious or ef. 
fluent, and venous or refluent. It was faid, that muſ- 
cular motion and nutrition depended on the arterious 
nerves; and that the ſenſations depended on an acccle- 
rated motion of the nervous fluid towards the brain, 
by the impreſſions which the objeQs of the ſenſes make 
upon the venous nerves. By this fuppolition, the ab- 
ſurdity of rapid fluxes and refluxes in the ſame canal 
was prevented; and an advantage was thought to be 
gained by it, of faving too great a waſte of the fluid of 
the nerves, which otherwiſe the encephalon and ſpinal 
marrow could not ſupply in ſufficient quantity to an- 
ſwer all the exigencies of life. 

48. To this opinion (y 47.) it has been objected, 1/,, 
That there is no example in the body, of a ſecreted li- 
quor being returned immediately and unmixed to the 


gland by which it was originally ſeparated from the 


maſs of blood; which would be the caſe were there 
venous nerves. 2dly, There is no occaſion for ſaving 
the fluid of the nerves in the way propoſed ; the organs 
for ſecreting that fluid being large enough to ſupply all 
that is neceſſary of it in the common functions of lite. 
2dly, If the fluid of the nerves was to be thus kept in 
a perpetual circulation, it would ſoon become too 6 

| or 
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for continuing with ſafety in ſuch ſenſible tender veſſels 
as the brain and nerves are compoſed of. 4thly, This 
hypotheſis will not anſwer the deſign for which it was 
propoſed : for though the momentary application of an 
object might cauſe an acceleration in the fluid of venous 
nerves, yet if the object was kept applied to the nerves, 
it would ſtop their fluid, ſo that it could not go fore- 
ward to the brain; and therefore, according to this 
doctrine, we ſhould be ſenſible of no objects, except 
thoſe whoſe application to the organs of the ſenſes was 
momentary. 

49. Let us now ſuppoſe it probable, that the ence- 
phalon and ſpinal marrow ſecern a liquor from the 
blood which 1s ſent into all the nerves, and that by the 
means of this liquor the nerves perform the offices 
commonly athgned to them; it is next neceſſary to in- 
quire what kind of liquor this is, and how it moves, 
in order to determine how well its nature and motion 
are fitted for performing what is expected from it. 

50. The liquor of the nerves has been fancied by 
ſome to be of a very ſtrong acid or alkaline nature: 
But ſince none of our juices appear to be of this ſort, 
and ſince ſuch liquors irritate and deſtroy the parts of 
the body which they are applied to, we cannot con- 
ceive how the brain can feparate, or the nerves could 
bear any thing of ſuch an acrid nature. This tender- 
neſs and ſenſibility of theſe organs muſt hinder us ab- 
ſolutely from ſuppoſing that the liquor of the nerves 
can be acrid or pungent, or of the nature of ſpirit of 
wine, hartſhorn, &c, 

51. Some have imagined the liquor of the nerves 
to be capable of vaſt exploſion like gun-powder, or of 
violent ſudden rarefaction like air, or of ſtrong ebullt- 
tion like boiling water, or the mixture of acids with 
alkaline liquors. But as the maſs of blood from which 
this fluid is derived, is not poſſęeſſed of any ſuch pro- 
perties, we cannot ſuppoſe the blood to furnith what it 


has not in itſelf, Beſides, all theſe operations are too 
| NES violent 
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violent for the brain or nerves to bear; and when once 
they are begun, they are not ſo quickly controlled or 
reſtrained, as experience teaches us the nerves can he 
made to ceaſe from acting. | 

52, We are not ſufficiently acquainted with the pro- 
perties of an æther, or electrical effluvia, pervading 
every thing, to apply them juitly in the animal co— 
nomy; and it is as difficult to conceive how they 
ſhould be retained or conducted in a long nervous 
cord. Theſe are difficulties not to be ſurmounted. 

5 3. The ſureſt way of judging what kind of liquor 
this of the nerves muſt be, is to examine the liquors 
of ſimilar parts of the body, All the glands ſeparate 
liquors from the blood much thinner than the com- 
pound mals itſelf; ſuch is the liquor poured into the 
cavity of the abdomen, thorax, ventricles of the brain, 
the ſaliva, pancreatic juice, lymph, &c. Wherever 
there is occaſion for ſecreted liquors being thick and 
viſcid, in order to anſwer better the ules they are in- 
tended for, nature has provided reſervoirs for them to 
ſtagnate in, where their thinner parts may be carried 
off by the numerous abſorbent veins diſperſed on the 
ſides of thoſe cavities; or they may exhale where they 
are expoſed to the open air. The mucus of the noſe | 
becomes viſcid by ſtagnation; for when it is imme— 
diately ſecretetl, it is thin and watery, as appears from 
the application of ſternutatories, &, The cerumen 
of the cars is of a watery conſiſtence when juſt ſquee- 
zing out. The mucus of the alimentary canal grows 
thick in the lacunæ. The bile in the hepatic duct has 
little more conſiſtence than lymph; that in the gall- 
bladder is viſcid and ſtrong. The urine is much more 
watery as it flows from the kidneys, than when it is 
excreted from the bladder. The ſeed is thin as it 
comes from the teſticles, and is concocted in the veſi- 
culæ ſeminales, &c. | | 
54. Hence (5 53.) we may ſafely conclude, that a 
thin liquor is ſecreted in the cortex encephali and ſpinal 
| mar- 
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marrow; and ſeeing the thinneſs of ſecreted liquors is 
generally, as the diviſions of the veſſels, into ſmall 
ſubtle branches, and that the ramifications within the 
Kull are almoſt infinitely ſubtle, the liquor ſecreted in 
the encephalon may be determined to be among the 
fineſt or thinneſt fluids. 

55. Seeing allo that we can obſerve no large reſer- 
voir, where the liquor ſecerned in the cortical ſubs 
ſtance is vepolited, to have its finer parts taken off, we 
have reaſon to think that it goes forward into the 
nerves in the ſame condition in which it is ſecerned. 

56. By fine or ſubtle animal liquors, is meant no 
more than thoſe which are very fluid, and which ſeem 
to conſiſt of a lacge proportion of watery particles, and 
a leſſer one of the oily, ſaline, and terreſtrious par- 
ticles. Some of the hiquors which we can have in ſuł- 
ficient quantity to make experiments with, are ſo fluid, 
and have ſo little viicidity or coheſion of parts, that 
when laid upon a piece of clean mirror, they evaporate 
without leaving a ſtain. Such is the liquor oozing out 
from the ſurface of the pleura, the lymph, and ſeveral 
others. 

It then theſe liquors, which are ſubject to our exa- 
mination, the ſecerning veſſels of which are fo large 
that we can ſee them, have ſuch a ſmall coheſion of 
parts, it might not be unreaſonable to ſay, that the li- 
quor of the nerves is as much more fine and fluid than 
lymph as the veſſals ſeparating it are ſmaller; and there- 
fore that the fluid of the nerves is a defecated water, 
with a very ſmall proportion of the other principles ex- 
treme]y ſubtilized. | 

57. Two experiments are ſaid to contradict this opĩ- 
nion of the liquor of the nerves being ſo fluid and 
fubtle. One is, that upon cutting the cauda equina of 
a living animal, a liquor as vifcid as the white of an 
egg drops out. The other is, that a wounded nerve 
yields a glairy ſanies. But theſe do not appear to be 
the proper fluid of the nerves ; ſince it is evident, Ti 
| | woat 
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what is diſcharged in both theſe caſes comes out of 
the cellular ſubſtance involving the nervous fibrils. 

58. Conſidering how many experiments make it 
evident, that there is a conſtant uninterrupted ſtream of 
liquors flowing through all the canals of animals, which 
convey liquors compoſed of particles ſmaller than the 
diameter of their canal, which is always the caſe of the 
nerves in a natural ſtate, it is ſurpriſing how it ever 
could be thought, that the liquid of the nerves ſhould 
be obliged to flow from the brain to each muſcle the 
moment we will ; or that this liquor ſhould flow back 
with the like ſwiftneſs from the extremity of each 
nerve, to which an object of ſenſation is applied. The 
nerves, as well as the other excretories of the glands, 
always are full of liquor; the degree of diſtention of 
the canals not being at all times alike even in a ſound 
ſtate. But this happens without inconvenience, as the 
ſides of the canals have a power to accommodate 
themſelves to the preſent quantity, unleſs it 1s very 
much above or below the natural ſtandard; in both 
which caſes diſeaſes enſue. 

59. The motion of the fluid in the nerves is there- 
fore not only conſtant, but it 1s alſo equal, or nearly fo: 
for though the blood in the larger arteries 18 moved 
uncqually by the unequal forces, the contraction of the 
ventricle of the heart, and the weaker power, the ſy- 
ſtole of the arteries; yet the difference between theſe 
two moving powers comes to be leſs and leſs percep- 
tible as the arteries divide into ſmaller branches; be- 
cauſe of the numerous reſiſtances which the liquors 
meet with, and becauſe the canals they move in become 
larger, till in the very ſmall arterious branches there 1s 
no ſenſible difference in the velocity of the liquors from 
the effect of the heart or arteries. The motion of the 
fluids muſt ſtill be more equal in the excretorics ot 
glands, and particularly in thoſe where the veſſels have 
divided into very minute branches, and the liquors have 


no other propelling force but the heart and . 
ec 
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(ſee F 1. ); therefore the nervous fluid moves conſtantly, 
equally, and flowly, unleſs when its courſe is altered b 
the influence of the mind, or by the preſſure of ſome 
neighbouring active organ. 

60. As there is neither proof nor probahility of the 
valves ſuppoſed by ſome in nerves, we are not to aſſume 
them in accounting for any phenomena. 

61. We have not, and perhaps cannot have, any ylea 
of the manner in which mind and body a& upon each 
other; but if we allow that the one is affected by the 
other, 'which none deny, and that the fluid of the nerves 
(whatever name people pleale to give it) is a principal 
inſtrument which the mind makes uſe of to influence 
the actions of the body, or to inform itfelf of the im- 
preſſions made on the body, we mult allow that the 
mind can direct this inſtrument diflerently, particularly 
as to quantity and celerity, though we muſt remain 1g- 
norant of the manner how many phenomena depend- 
ing on this connection of mind and body are produced. 


Thus we would in vain attempt to account for animals 


continuing, aſter their heads were ſtruck off or their 
hearts were cut out, to perform actions begun before 
they ſuffered any injury. 

62. Let us now ſuppoſe the nervous fluid ſuch as has 
been argued for, to wit, a very fluid ſaponaceous water, 
moving In a conſtant, equal, flow ſtream, from the en- 
cephalon and ſpinal marrow, in each of the proper ner- 
vous fibres, except when the motion 18 changed by 
lome acceſſory cauſe, ſuch as the mind, preſſure of 
other parts, &c.; and let us examine how well ſuch a 
ſuppoſition will agree with the phenomena of the thres 
Treat functions, nutrition, ſenſation, and muſcular mo— 
tion, which the nerves are principal inſtruments of. 

Ty In general, we may ſay, that "nerves can carry 
fuids to the moſt minute part of the body, to ſupply 
what is waited in any of the folids; that the i impreilion 
made by the objects of the ſenſes on the very ſott pulpy 
extremities of the nerves of the organs of the ſenſes, 
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muſt make ſuch a ſtop in the equal-flowing nervous 
fluid, as muſt inſtantaneouſly be perceptible at the foun- 
tain-head from which the pipes affected ariſe; that the 
conſtant flow of the liquor of the nerves into the cavi- 
ties of the muſcular fibrillæ, occaſions the natural con- 
traction of the muſcles, by the as conſtant niſus it makes 


to increaſe the tranſverſe and to ſhorten the longitudi- 


nal diameter of each fibre; and that it is only to allow 
the mind a power of determining a greater quantity of 
this ſame fluid with a greater velocity into what muſcu- 
lar fibres it pleaſes, to account for the voluntary ſtrong 
action of the muſcles. 

64. But ſince ſuch a ſuperficial account would not 
be fſatisfaQtory, it will be expected, that the principal 
phenomena of theſe three functions ſhould be explain- 
ed by the means of ſuch a fluid as has been ſuppoſed, 
and that the ſeveral objections againſt this doctrine 
jhould be anſwered: let us attempt this; and where we 
cannot extricate ourſelves from difficulties which may 
be thrown in, let us honeſtly acknowledge ignorance. 

65. «. If water, with a very ſmall proportion of olls 
and ſalts from the earth, proves a fit nouriſhment for ve- 
getables, ſuch a liquor as the fluid of the nerves has 
been deſcribed (F 56.) may not be unfit for repairing 
the waſte in animals. | 

a. The flow continual motion of this nervous fluid 
(S 58, 59.) to the moſt minute parts of the body ($ 10.) 
is well enough calculated to ſupply the particles that are 


conitantly worn off from the ſolids by the circulation ot 


the liquors and neceſſary actions of life. 

„. Lhe greater proportional ſize of the encephalon in 
young creatures than in adults, ſeems calculated for 
their greater proportional growth: for the younger the 
animal is, che larger encephalon and ſpeedier growth it 
has. 

. A pally and atrophy of the members generally 
accompanying each other, ſhow, that nouriſhment, ſen- 


lation, and motion, depend on the ſame cauſe. : 
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It was ſaid (F 26.), that the nerves were principal 
inſtruments in nutrition: it was not allirmed, that they 
were the ſole inſtruments; and therefore an atrophy 
may proceed from the compreſſion or other leſion of an 
artery, without being an objection to the doctrine here 
laid down. ; 
606. a. All objects of ſenſe, when applied to their pro- 
per organs, act by impulſe; and this action is capable 
of being increaſed by increaſing the impelling force. 
In tangible objects, that is clearly evident; the cloſer 
they are preſſed to a certain degree, the more diſtinct 
perception enſues. Odorous particles need the aſſiſt- 
ance of air moved rapidly to affect our noſe: ſapid ſub- 
ſtances, that are ſcarce ſuſſicient to give us an idea of 
their taſte by their own weight, are aſſiſted by the preſ- 
ſure of the tongue upon the palate : the rays of light 
collected drive light bodies before them: found com- 
municates a vibration to all bodies in harmonic propor- 


tion with it. 


The impulſes made thus by any of theſe objects on 
the ſoft pulpy nerves ($ 21.), which are full of liquor, 
prels their ſides or extremities, and their liquor is hin- 
dered to flow ſo freely as it did. The canals being all 
full (§ 58.) this reſiſtance muſt inſtantaneouſly affect 
the whole column of fluids in the canals that are preſ- 
ſed, and their origins, and have the ſame effect as it the 
impulſe had been made upon the origin itſelf, To il- 
luſtrate this by a groſs compariſon: Let any one puſh 
water out of a ſyringe, through a long flexible pipe fix- 
ed to the ſyringe; and he is ſenſible of reſiſtance or a 
puſh backwards, the moment any one ſtops the orifice 
of the pipe, or cloſes the ſides of it with his fingers, 
This impulſe made on the nerves, and thus communi— 
cated to their origin, varies according to the ſtrength or 
weakneſs, the quickneſs or flownels, the continuance or 
ſpeedy removal, the uniformity er irregularity, the con- 
ſtancy or alternation, &c. with which objects are ap- 
plied to the nerves, | 
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b. Whenever any object is regularly applied with due 
force to a nerve rivhtly diſpoſed to be impreſſed by it, 
and is communicated, as juſt now explained, to the ſen- 
ſorium, it gives a true and juſt idea of the object to the 
mind. 

The various kinds of impulſes which the different 


claſſes of objects make, occaſion in animals, which 


ought to have accurate perceptions of each object, a ne- 
ceſlity of having the different organs of the fenles vari- 
ouſſy modified, fo that the ſeveral impulſes may be re- 
gularly applied to the nerves in each organ; or, in other 
words, we mult have different organs of the ſenſes fit- 
ted to the different claſſes of objects. 

d. As the objects have one common property of im- 
pulſe, ſo all the organs have moſt of the properties of 
the organ of touching in common with the papille 6 
the ſkin. In the noſe and tongue this is evident: 
fome operations of the eyes, we can alſo perceive this; 
as we may likewiſe do in ſome caſes where matter is 
collected in the internal ear. 

2. Theſe properties common to the different objects 
and organs, occaſion frequently uncommon effects in 
the application of an object to an organ proper to ano- 


ther object of ſenſation: for ſometimes we have the 
ſame idea as if the object had been applied to its own 


proper Organ; at other times the object is as it were 
changed, and we have the idea as if the organ had had 
its own proper object applied to it. Thus, for example, 
light is the proper object to be applied to the eye, to 
give us any idea of colours; yet when all light is ex- 
cluded {rom the eyes, an idea of light and colours may 
be excited in qs by coughing, ſneezing, rubbing or 
ſtribing the eye-ball. A cane vibrating, ſo as not to 
excite ſound perceptible to the ear, applicd to the teeth, 

raiſes a ſtrong idea of found; as a little infect creeping 

in the meatus auditorius alſo does. The fingers applied 
to two rough ſurfaces, rubbing on each other, are ſen- 


{ible of the found they make; ' ſurgeons of any practice 
in 
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in the cure of fractured bones can bear witneſs to the 


truth of this. The fingers dipped in acid and ſeve- 
ral other acrid liquors, have a ſenſation very like to ta- 
ſting. Smelling and taſting, every body knows, are 
ſubſervient and aſſiſting to each other. From ſuch ex- 
amples we have further. proof of one general cauſe of 
our ſenſations, to wit, impulſe from the objects; and 
of ſuch a ſimilarity and relation in the Organs, as might 
give reaſon for imagining that any one of them would 
be capable of producing the effect of another, if the im- 
pulſes of the different objects could be regularly applied 
to each. Hence light and found may aflect inſets 
and other animals that have not eyes or cars. 

J. If the impulſe of an object is applied with due force, 
but irregularly, a confuſed idea of the object is raiſed. 
Diltant objects are confuſed to myopes, as very near 
ones are to preſbytæ. 

g. If the application of the impulſe is rogulie, but the 
torce with which it is applied too weak, our perception 
of the object is too faint. One may whiſper lo low as 
not to be heard. 

h. If the application of objects is too violent, and 
there is any danger of the tender organs of our ſenſes 
being hurt or deſtroyed, an unealy ſenſation we call par 
is raiſed, whatever the organ thus injured is. Ihe ob- 
ect of keeling affects every organ: thus preſſure, ſtretch- 
ing, cutting, pricking, acrid ſalts, pungent oils, great 
heat, violent cold, &c. occaſion pain, whereever they 
are applied. Befides, every particular organ can be at- 
fected with pain by the too violent application of its 
own proper object. Too much light pains the cyes; 
very loud ſound ſtuns the ears; very odorous bodies and 
too ſapid objects hurt the noſe and tohgue. A pretty 
ſure proof this, that the objects of our ſenſes all act, 
and that the organs are all impreſſed, in nearly the fame 
way. 

1. Since a middle impulſe, neither too ſmall, nor too 


n is neceſſary for a clear perce ption of objecis, we 
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would often be in danger of not diſtinguiſhing them, if 
we were not ſubjeQted to another law, to wit, that nume. 
rous impulſes made at once, or in a quick ſucceſſion to 
each other, increaſe our perceptions of objects. Thus, 
ſuch ſound as would not be heard on a mountain-top, 
will be diſtinctly heard in a wainſcotted chamber. 


| We feel much more clearly a tangible object when our 


finger is drawn alongſt it than when applied with the 
fame force, but by a ſingle preſſure upon it. We 
make repeated applications of odorous and ſapid ob- 
Jets, when we with to ſmell or taſte accurately. 
The end of a burning ſtick appears much more lu— 
minous when quickly whirled in a circle than when at 
reſt, 

, Whenever the uneaſy ſenſation, pain, is raiſed 
by the too ſtrong application of objects, a ſort of ne- 
ceſſity is as it were impoſed upon the mind, to endea- 
vour to get free of the injuring cauſe, by either with- 
drawing the grieved part of the body from it, as one 
retires his hand when his finger is pricked or burnt; 
or the injuring cauſe 1s endeavoured to be forced from 
the body, as a teneſmus excites the contraction which 
puſhes acrid fœces out of the rectum. In both thele 
operations, a convulſive contraction is immediately 
made in the leſed part, or in the neighbourhood of it; 
and if the irritation is very ſtrong or permanent, the 
greater part,of the nervous ſyſtem becomes affected in 
that ſpaſmodic or convulſive way. Is it this nece ſſity 
which obliges the mind to exert herſelf in reſpiration, 
or in the action of the heart, when the lungs or heart 
are gorged with blood? or the iris to contract the pu- 
pil, when the eye is expoſed to ſtrong light ? or ſuce- 


Zing to be performed when the noſe is tickled? &c.— 


Will not a ſtimulus of any nerve more readily at- 
fect thoſe with which it is any where connected than 
the other nerves of the body: May not this ſympa- 
thy ſerve as a monitor of the mind rather to employ the 


organs furniſhed with nerves thus connected, to aſſiſt 
10 
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in freeing her of any uneaſy ſenſation, than to make 
uſe of any other organs ? Will not this in ſome 
meaſure account for many ſalutary operations performed 
in the body, before experience has taught us the func- 
tions of the organs performing them ? 

This niſus of the mind to free the body of what is 
in danger of being hurtful, may ſerve to explain the 
phenomena of a great many diſeaſes, when we are 
acquainted with the diſtribution of the particular nerves; 
and from this we can underſtand the operation of me- 
dicines that ſtimulate; and may learn how, by exci- 
ting a ſharp, but momentary pain, we may free the 
body of another pain that would be more durable; 
and that, by having it thus in our power to determine 
a flow of the liquor of the nerves to any particular part, 
for the benefit of that part, or the relief of any other 
diſeaſed part, we can do conſiderable ſervice by a right 
application of the proper medicines. 

J. It a pain giving cauſe is very violent or long con- 
tinued, it deſtroys the organs either irrecoverably, or 
puts them ſo much out of order, that they only gra- 
dually recover. People have been made blind or deaf 
for all their lives after a violent effect of light on their 
eyes, or of ſound on their ears; and we are frequently 
expoſed to as much light and ſound as to make us un- 
fit to ſee or hear for a confiderable time. I would ex- 
plain this by a ligature put round the tender branch of 
an herb. This ligature drawn to a certain degree, may 
weaken the canals ſo as to be unfit for the circulation 
of the juices a good while, till they are gradually ex- 
plicated and made firm by theſe juices : A ſtricter liga- 
ture would diforder the ſtructure of the fibres ſo much, 
that the liquors could not recover them. The analogy 
is ſo plain, that it needs no commentary. Thus the 
influence of a nerve tied with an artery in the opera- 
tion of an aneuriſm, may ceaſe for ſome time, but be 
alterwards recovered. 

67. (1.) In applying the fluid of the nerves to the ac- 
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tion of muſcles, it was ſaid, that the natural or invo. 
luntary contraction of muſcles was the niſus which the 
nervous fluid, flowing conſtantly into the muſcular 
fibres, makes to diſtend theſe fibrils, by enlarging theic 
tranſverſe diameters and ſhortening their axes; and 
that voluntary contraction was owing to a greater quan. 
tity of that nervous liquor determined towards the 
muſcle to be put in action, and poured with greater 
momentum into the muſcular fibrils, by the power of 
the mind willing to make ſuch a muſcle to act, or 
obliged to do it by an irritating pain-giving cauſe 
(S 66. K.) 

(2.) Some object to this account of muſcular motion, 
that it there is no outlet for the liquor ſuppoſed to be 
poured into muſcular fibres, muſcles would always be 
in a ſtate of contraction, which they are not; and if 
there is a paſſage from the fibrils, the liquor would flow 
out as faſt as it was thrown in; and therefore no di- 
ſtention of the fibres, or contraction of the muſcles, 
could be made. 

(3.) In anſwer to this objection, it is obſerved, that 
notwithitanding the evident outlet from the arteries in- 
to the veins, yet the arteries are diſtended by the ſy- 
ſtole of the heart, or any other cauſe increaſing the mo- 
mentum of the blood. OE 

(4+) It has been alſo objected to F 1. that, if it was 
true, the volume of the mulcle in contraction necet- 
ſarily would be' conſiderably increaſed by ſo much li- 
quor poured into its fibrils; whereas it does not ap- 
pear, by any experiment, that the volume of a muſcle 
is increaſed by its being put into action. 


(5.) To this it has been anſwered, 1. That when the 


axes of muſcular fibres are ſhortened, and their tranſ- 
verſe diameters are enlarged, the capacities of their 
fibres, and conſequently "their volume, may not be 
changed, the PII one way balancing the in- 
creaſe in the other. hat the ſpaces between the 
muſcular libres are teten to lodge theſe fibres 1 
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they ſwell during the contraction of a muſcle, with- 
out any addition to its bulk; and that it plainly ap- 
pears that thele ſpaces between the fibrils are thus oc- 
cupied, by the compreſſion which the larger veſſels of 
muſcles, which run in thoſe ſpaces, ſuffer during the 
action of the muſcle ; it is ſo great as to drive the blood 
in the veins with a remarkable accelerated velocity. 
(6.) Another objection to the action of muſcles be- 
ing owing to the influx of a fluid into their fibrils is, 
That muſcular fibres are diſtractile, or capable of be- 
ing ſtretched ; and therefore, when a fluid is poured 
into their hollow fibrils, they would be ſtretched lon— 
gitudinally, as well as have their tranſverſe diameters 
mcreaſed ; that is, a muſcle would become longer, as 
well as thicker, when it is put into action; whereas it 
is certainly known that a mulcle is ſhortened while it 
A 
(J) In anſwer to this, it has been remarked, That 
ak muſcular fibrils are diſtractile, yet they will not 
yield to or be ſtretched by every force, however {mall, 
that might be applied to them; A cord that can be 
ſtretched in length by the weight of a pound or two, 
would not vield in the leaſt to an ounce or two; and it 
mult likewiſe be obſerved, that gradually as any body 
15 ſtretched, its reſiſtance to the ſtretching force increa- 
ſes. A rope may be ſtretched to a certain length by a 
pound weight appended to it, which would require two 
pounds to ſtretch it very little further; and therefore 
the general obſervation of animal fibres being diſtrac- 
tile, cannot be a rcaſonable objection to the account of 
muſcular motion above-mentioned, unleſs a proof is 
brought, that the force which the liquid of the nerves 
mult exert upon each fibre of a muſcle, in order to 
make it act, is capable of diſtracting or ſtretching the 
tibres; which has not yet been attempted to be pro- 
yed.,——/t would appear from the pain cauſed by too 
Srcat an eflort of muſcles, eſpecially in weak n 
| tnat 
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that muſcular fibres can bear very little diſtraction with. 
out danger of a ſolution of continuity. 

(8.) Muſcles ceaſing to act when their arteries are 
tied or cut, and being brought into motion by injec- 
ting liquors into the arterics even of a dead animal, has 
been mentioned as objections to the nervous influence 
cauſing their contractions, 'c 

To the firſt of theſe experiments it may be anſwered, 
That the tying or cutting of the nerves ſooner produces 
the effect of making the contraction ceaſe, than ſtop. 
ping the influx of the arterious blood does; and it will 
be univerſally allowed, that the influx of blood into 
muſcles is neceſſary for performing their functions 
right. 

Whoever obſerves the motion which injecting water, 
or any other liquor, into the arteries of a dead animal, 
cauſes in its muſcles, will not compare it to what con- 
traction, whether voluntary or excited by irritation, he 
may ſee in a living one. 

(9.) If muſcular motion depends on the influx of the 
nervous liquid, the inſtantaneous contraction of a mul- 
cle, when the mind wills to make it act, will be eafily 
underitood from the nerves being always full of ther 
liquor ($ 58, 66, a.) 

(do.) If either the nerves of any muſcle do not fur- 
niſh a ſufficient quantity of their liquor, or if the fibres 
of a muſcle become too eaſily diſtractile, ſuch a muſcle 
vill be unactive or paralytic. 

(11.). If too great a quantity of the liquor of the 
nerves is determined to a muſcle or muſcles, by any 
cauſe which the mind cannot command, ſuch muſcle 
or muſcles will be convulſed. 

(12.) If the motion of the liquid of the nerves 1s not 
uniform, but by diſeaſe becomes irregular, an alter- 
nate relaxation and contraction of muſcles may be the 
conſequence. Hence trembling palſies, chorea Sancti 
Viti, &c. Hence alſo the convulſive tremors which 


animals have when they loſe much blood, 
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(13.) Though the nerves may not furniſh ſo much 
liquor as may be ſufficient to make muſcles contract 
with ſtrength enough to overcome the reſiſtances to 
their actions, yet there may be a ſufficient quantity of 
Iiquor in the nerves to allow the impreſſions of objects 
to be conveyed to the ſenſorium. This may be one 
cauſe of a member's being ſometimes ſenſible after it 
cannot be moved. 

(14.) Unleſs the liquor of the nerves acquires ſome 
energy in the brain, which we have no reaſon to think 
the circulation of the fluids in the veſſels can give it, or 
unleſs it has other properties than what we can diſco- 
ver in it, or unleſs there 1s an agent regulating its mo- 
mentum and courſe to difterent parts which we are not 
conſcious of; it ſome of theſe, I ſay, do not obtain, the 
action of the heart continuing of equal force to propel 
our liquors, notwithſtanding all the reſiſtances that are 
to it, is not to be explained. 

(i5.) All muſcles, but eſpecially the heart, continue 
to contract in an irregular way, after they are cut away 
from the animal to whom they belonged ; which may 
be owing to the liquors continuing to flow in the ſmall 
veſſels, and being poured irregularly into the muſcular 
hbrillee. 

(16.) It is ſaid, that a muſcle cut out of the body 
continues ſome time to be capable of contraction; 
whereas by tying its arteries or nerves, while it 18 other- 
wile entire in the body, it loſes its contracting power, 
which therefore does not depend on theſe organs, the 
arteries or nerves. 

The loſs of the power of acting when the arteries or 
nerves are tied while the muſcle is in the body, is de- 
med by fome who made the trial; and it might be ex- 
pected that the motion of a muſcle would be more con- 
ſpicuous where there is no reſiſtance to it, as is the caſe 
when it is cut away from all the parts it is connected 


with, than when its connection remains with parts reſiſt- 


ing its contractile efforts. 


(17.) After 
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(17.) After the heart, or any other muſcle cut away 
from an animal, has ceaſed to contract, its contraction 
may again be reſtored, by breathing upon it, or prick- 
ing it with any ſharp inſtrument. That heat or prick- 
ing ſhould, by their ſtimulus (5 66, K.) occaſion con. 
traction in a living creature, may be underſtood ; but 
how they ſhould have the ſame effect in a muſcle ſepa. 
rated from an animal, I know not. 

68. Some have thought the ganglions of nerves 
($18, 4, 20.) to be glandular, and to perform a ſecre- 
tion. Others, from their firm texture, ſuppoſe them 
to be muſcular, and to ſerve to accelerate the motion 
of the, liquor in the nerves which proceed from them; 
but as no proof 1s offered of either of thele opinions, 
they cannot be maintained. Others would make 
them ſerve, 1. To divide a ſmall nerve into many 
nerves, and by theſe means to increaſe the number of 
nervous branches. 2. To make nerves come conve- 
niently by different directions to the parts to which they 
belong. 2. To re-unite ſeveral ſmall nervous fibres in- 
to one large nerve. Since no proof is brought that 
theſe three things cannot be done without the interpo- 
fition of a ganglion, but on the contrary we ſee them 
performed where there are no ganglions, we mult con- 
tinue to acknowledge ignorance concerning the uſes ot 
theſe knots, the ganglions. 
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Of the PARTICULAR NERVES. 


T is generally ſaid, that there are 40 pair of nerves 

in all; of which io come out from the encephalon, 
and the other 30 have their origin from the ſpinal mar- 
row. 

Of the ten pair of nerves which come from the en- 
cephalon, the firit is the o/fafory, which long had the 
name of the mamillary proceſſes of the brain, becauſe 
in the brutes, cows and ſheep, which were moſt com- 
monly diſſected by the ancients, the anterior ventricles 
of the brain are extended forwards upon theſe nerves, 
and adhere ſo firmly to them, that they ſeem to make 
the upper ſide of the nerves. Each of them being 
large, where it begins to be ſtretched out, and gra- 
dually becoming ſmaller as it approaches the cribriform 
bone, was imagined to reſemble a nipple. Thoſe who 
miſtook the ventricles for part of the nerves, obſerving 
the cavity in them full of liquor, concluded, that theſe 
olfactory nerves ſerved to convey the ſuperfluous moi- 
iture of the brain to the holes of the ethmoid bone 
through which it pafled into the noſe. But in man, the 
ventricles of whoſe brain are not thus extended for- 
wards, theſe nerves are ſmall, long, and without any 
cavity, having their origin from the corpora ſtriata, 
near the part where the internal carotid arteries are 
about to ſend off their branches to the different parts of 


the brain; and in their courſe under the anterior _—_ 
O , 
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of the brain, which have each a depreſſion made for 


lodging them, the human olfactory nerves become lar. 
ger, till they are extended to the cribriform bone; 

where they ſplit into a great number of ſmall filaments, 
to paſs through the little holes in that bone; and being 
joined by a branch of the fifth pair of nerves, are ſpread 
on the membrane of the noſe. 

The tender ſtructure and ſudden expanſion of theſe 
nerves on ſuch a large ſurface, render it impoſſible to 
trace them far; which has made ſome authors deny 
them to be nerves : but when we break the circumfe. 
rence of the cibriſorm lamella, and then gently raiſe it, 
we may ſee the diſtribution of the nerves ſome way on 
the membrane of the noſe, where they form a beauti- 
ful net-work. 

The contrivance of defending theſe long ſoft nerves 
from being too much preſſed by the anterior lobes of the 
brain under which they lie, is ſingular ; becauſe they 
have not only the prominent orbitar proceſſes of the 
frontal bone to ſupport the brain on each fide, with the 
veins going into the longitudinal ſinus, and other at. 
tachments bearing it up, but there is a groove formed 
in each lobe of the brain itſelf for them to lodge in.— 
Their ſplitting into ſo many ſmall branches before they 
enter the bones of the ſkull, is likewiſe peculiar to 
them ; for generally the nerves come from the brain in 


diſg gregated lilaments, and unite into cords, as they are 


going out at the holes of the bones. This contrivance 
is the beſt for anſwering the purpoſe they are deſigned 
for, of being the organ of ſmelling; for had they been 
expanded upon the membrane of che noſe into a me- 
dullary web, ſuch as the optic forms, it would have 
been too ſenſible to bear the impreſſions of ſuch objects 
as are applied to the nuſe; and a diſtribution in the 
more common way, of a cord ſending oft branches, 
would not have bcen equal enough for juch an organ of 

ſenſation. 
The /econd pair a nerves, the optic, riſing from — 
ami 
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or Jami nervorum opticorum, make a large curve out- 
I wards, and then run obliquely inwards and forwards, 
e; till they unite at the forepart of the ſella turcica; then 
ts, ſoon divide, and each runs obliquely forwards and out- 
1 wards to go out at 1ts proper hole in the ſphenoid bone, 
ad accompanied with the ocular artery, to be extended to 
the globe of the eye, within which each is expanded 
ſe into a very fine cup-like web, that lines all the inſide of 
to the eye, to within a little diſtance of the edge of the cry- 
1y ſtalline lens, and is univerſally known by the name of 
e. retina. 
it, Though the ſubſtance of this pair of nerves ſeems to 
"MN be blended at the place where they are joined; yet ob- 
i- ſervations of people whoſe optic nerves were not joined, 
and of others who were blind of one eye from a fault 
eg in the optic nerve, or in thoſe who had one of their eyes 
ie taken out, make it appear, that there is no ſuch inti- 
y mate union of ſubſtance; the optic nerve of the aſfect- 
le ed ſide only being waſted, while the other was large 
10 and plump. And the ſame obſervations are contradic- ij 
t- tory to the doctrine of a decuſſation of all the nerves h 
d (§ 8.): for the diſeale could be traced from the affec- l 
2 ted eye to the origin of the nerve on the ſame fide, In q: 
y many fiſhes, indeed, the doctrine of decuſſation is favour- | | 
0 ed; for their optic nerves plainly croſs each other, with- 1: 
n out any union at the part where they a are joined in men | 
e and moſt quadrupeds. 
e Thoſe people whoſe optic nerves were not joined, 
d having neither ſcen objects double, nor turned their 
n cyes different ways, is alſo a plain proof, that the con- 
. junction of the optic nerves will not ſerve to account for 
e either the uniſorm motions of our eyes, or our ſceing 
's objects ſingle with two eyes, though it may be one caule 
e o the remarkable ſympathy of the one eye with the o- 
I» ther in many diſeaſes. 
f 1he retina of a recent eye, without any preparation, 
appears a very fine web, with ſome blood-veflels 
— coming from! its centre to be diltributed on it; but, at- 
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ter a good injection of the arteries that run in the ſub- 
{tance of this nerve, as is common to other nerves, it 
is with difficulty that we can obſerve its nervous me. 
dullary ſubſtance. The ſituation of theſe veſſels in 
the central part of the optic nerve, the want of medul- 
tary fibres here, and the firmnefs of this nerve before 
it is expanded at its entry into the ball of the eye, may 
be the reaſon why we do not ſee ſuch bodies, or parts 
of bodies, whoſe picture falls on this central part of the 
retina.—An inflammation in thoſe arteries of the reti— 
na, which ſeveral fevers and an ophthalmia are generally 
attended with, may well account for the tenderneſs in 
the eyes, and inability to bear the light, which people 
have in theſe diſcaſes. The over-diftention of thele 
veſſols may likewiſe ſerve to account tor the black ſpots 
obſerved on bright-coloured bodies eſpecially, and tor 
that ſmoky fog through which all objects are ſeen by 
people in ſome fevers. f theſe veſlels loſe their tone, 
and remain preternaturally diſtended, no object affects 
our retina, though the eye externally-appears ſound ; 
or this may be one caule of an amauroſis or gutta ſere- 
na. From a partial diſtention of theſe veſlels, or pa- 
ralyſis of a part of the retina, the central part, or the cir- 
cumference, or any other part of objects, may be lolt to 

one or both eyes. | 
The third pair riſe from the anterior part of the pro- 
ceſſus annularis ; and piercing the dura mater a little 
before and to a fide of the ends of the poſterior clinoid 
proceſs of the ſphenoid bone, run along the receptacu- 
la, or cavernous ſinuſcs, at the ſide of the ephippium, 
to get out at the foramina lacera : after which each of 
them divides into branches ; of which one, after torm- 
ing a little ganglion, is diſtributed to the globe of the 
eye; the others are ſent to the muſculus rectus of the 
palpebra, and to the attollens, adductor, deprimens, 
and obliquus minor muſcles of the eye-ball. Theſe 
muſcles being principal inſtruments in the motions of 
the eye-lid and eye-ball, this nerve has therefore got 
2 : the 
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the name of the motor oculi. I have frequently ob- 
zrved in convulſions the eye-lids widely opened, the 
cornea turned upward and outwards, and the eye-balls 
funk in the orbit; which well deſcribed the conjunct 
action of the mulcles which this pair of nerves ſerves, 
— [he diſtention of a conſiderable branch of the ca- 
rotid, which paſſes over this nerve near its origin on 
each fide, may poſlibly be the reaſon of the heavi- 
neſs in the eye-lids and eyes, after drinking bard or 
cating much. 

The fourth pair, which are the ſmalleſt nerves of any, 
derive their origin from the back-part of the baſe of the 


teſtes; and then making a long courſe on the ſide of 


the annular protuberance, enter the dura mater a little 
farther back and more externally than the third pair, 
to run alſo along the receptacula, to paſs out at the fo- 
ramina lacera, and to be entirely ſpent on the muſculi 
trochleares, or ſuperior oblique mulcles of the eyes. 
Thele mulcles being employed in performing the rota— 
tory motions, and the advancement of the eye-balls for- 
ward, by which ſeveral of our pathons are expreſſed, 
the nerves that ſerve them have got the name of pathe- 
li. —Why theſe ſmall nerves ſhould be brought fo far 
to this muſcle, when it could have been ſupplied eaſily 
by the motor oculi, I know not. 

The #/th pair are large nerves, riſing from the annular 
procefles, where the medullary proceiies of the cere— 
bellum join in the formation of that tuber, to enter the 
dura mater near the point of the petrous procels of the 
temporal bones ; and then ſinking cloſe by the recepta- 
cula at the ſides of the fella turcica, cuch becomes 
in appearance thicker, forms a diſtinct ganglion, and 
goes out of the ſkull in three. great branches. 

The firſt branch of the fifth is the ophthalmuc, which 
runs through the foramen lacerum to the gibit, having 
In its paſſage thither a connection with the ſixth pair. 
It is afterwards diſtributed to the ball of the eye with 
the third ; to the noſe, along with the oliactory, which 
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the branch of the fifth that paſſes through the foramen 


orbitarium internum joins, as was already mentioned 
in the deſcription of the firſt pair. This ophthalmic 
branch Iikewiſe ſupplies the parts at the internal canthys 
of the orbit, the glandula lacrymalis, fat, membrane, 
mulcles, and teguments of the eye-lids ; its longet 
fartheſt extended branch paſſing through the foramen 
ſupercihare of the os frontis, to be diſtributed to the 
forehead, 

ihe ſmall fibres which this firſt branch of the fifth 
and third pair of nerves ſend to the eye-ball, being f- 
tuated on the optic nerve, and, after piercing the ſcle. 
rotic coat, running along the choroid coat on the out- 
ſide of the retina in their courſe to the uvea or iris, may 
be a caule of the ſympathy between the optic nerve and 


the uvea ; by which we more readily acquire the habit | 


of contracting the iris, and thereby leſſen the pupil, 
when too ſtrong liglit is excluded; and, on the con- 
trary, enlarge the pupil when the light is too faint — 
This, with the ſympathy which mult ariſe from ſome ot 
the nerves of the membrane of the noſtrils, being der!- 
ved from this firſt branch of the filth pair of nerves, 
may allo be the cauſe, why an irritation of the retina, 
by too ſtrong light, may produce incezing, as if a fl. 
mulus had been applied to the membrane of the nole 
itfelf; why preſſing the internal canthus of the or- 
bit ſometimes ſtops ſneezing ; why irritation of the 
noſe or of the eye cauſes the eye-lids to ſhut convul- 
ſively, and makes the tears to flow plentitully ; and 
why medicines put into the noſe, do oſten great ſervice 
in diſcaſcs of the eyes. In the megrim, all the 
branches of the nerves diſcover themſelves to be allect- 
ed: for the forchead is racked with pain; the eye-ball 
is pained, and feels as if it was ſqueezed ; the eye-lics 
ſhut convulſively, the tears trickle down, and an un- 
eaſy heat is felt in the noſe. Hence we can underſtand 
where external medicines will have the beſt cſfec 
when applied to remove this diſcaſe, to wit, to the 

mem- 
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membrane of the noſe, and to the fore-head; 
why alternate preſſure near the ſuperciliary hole of the 
frontal bone, or ſneczing, ſometimes gives immediate 
relief in the megrim; why the fight may be loſt by 
an injury done to the ſupra orbitar branch; how 
it may be reſtored by agitation of that branch of this 
nerve. 

The ſecond branch of the fifth pair of nerves may be 
called maxillaris ſuperior, from its ſerving principally 
the parts of the upper jaw. It goes out at the round 
hole of the ſphenoid bone, and ſends immediately one 
branch into the channel on the top of the antrum max- 
llare; the membrane of which and the upper tecth are 
ſupplied by it in its paſſage. As this branch is about 
to go out at the foramen orbitrarium externum, it ſends 
a nerve through the ſubſtance of the os maxillare to 
come out at Steno's duct, to be diſtributed to the fore. 
part of the palate ; and what remains of it eſcaping at 
the external orbitar hole, divides into a great many 
branches, that ſupply the cheek, upper lip, and noſtril. 
—The next conſiderable branch of the ſuperior maxil- 
ary nerve, after giving branches which are reflected 
through the ſixth hole of the ſphenoid bone, to join 
the intercoſtal where 1t is pailing through the {kull with 
the carotid artery, and the portio dura of the ſeventh 
pair as it paſles through the os petroſum, is ſent into 
the noſe by the hole common to the palate and ſphenoidal 
bone; and the remaining part of this nerve runs in the 
palato- maxillaris canal, giving off branches to the tem- 
ples and pterygoid muſcles, and comes at laſt into the 
palate to be lot. Hence, the ach in the teeth of the 
upper jaw occaſions a gnawing pain deep-ſeated in the 
bones of the face, with ſwelling in the eye-lids, cheek, 
noſe, and upper lip; and on the other hand, an inflam- 
mation in theſe parts, or a megrim, is o!ten attended 
with ſharp pain in the teeth. lience, an obſtruction 
in the duct of the maxillary ſimus, which obliges the 
liquor ſecreted there to find out a preternatural route 
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for itſelf, may be occaſioned by the pain of the teeth. 
Hence, the upper lip often ſuſfers when the palate 
or noſe is ulcerated. 

The third, or mexillaris inferior, branch of the fifth 
pair going out of the oval hole.of the ſphenoid bone, 
ſcrves the mulcles of the lower jaw, and the mulcles ſi- 
tuated between the, os hyoides and jaw: All the ſalivary 
glands, the amygdalz, and the external ear, have 
branches from it: It has a large branch loſt in the 
tongue, and ſends another through the canal in the 
ſubltance of the lower j jaw to ſerve all the teeth there, 
and to come out at the hole in the fore-part of 
the jaw, to be Joſt in the chin and under: lip. 
Hence a convulſive contraction of the muicles of 
the lower jaw, or the mouth's being involuntarily ſhut, 
a great flow of ſpittle or ſalivation, a pain in the ear, 
eſpecially in deylutition, and a ſwelling all about the 
throat, are natural conſequences of a violent irritation 
of the nerves of the lower teeth in the toothach ; and 
pain in the teeth and car, is as natural a conſequence 
of an angina. Hence alternate preſſure on the chin 
may lometimes relieve the violence of a toothach.— 
Hence deſtroying the ncrves of a tooth by actual or 
potential cauteries, or pulling a carious tooth, ſo often 
removes immediately all theſe Hymptoms.—llence no 
cure is to be found for ſome ulcers in the upper or lower 
jaw, but by drawing a tooth. —Hence, in cancers of the. 
upper lip, the ſalivary glands are in danger of being 
affected, or the diſcale may be occaſioned to the lip by 
its beginning 1 in the g fans. -—Perhaps the ſympathy of 
the organs of tall ing and !mclling may in ſome meaſure 
depend on their both reccly ing nerves from the fifth pair. 

The /ixth- pair, which is the ſmalleſt except the 
fourth, riles from the torepart of the corpora pyrami- 
dalia; and each entering the dura mater fome way be— 
hind the poſterior clinoid proceſs of the ſphenoid . 
has a long courte below that membrane, and within th 
receptaculum at the ſide of the ſella turcica, where it 18 
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immerſed | in the blood of the receptacle ; but for what 
purpoſe, I am ignorant. It goes at; erwards out at the 
foramen lacerum into the orbit, to ſerve the abiutor 
muſcle of the eye, —A defect in this nerve may there- 
fore be one cauſe of a ſtrabiſmus. In the paſſage of 
this nerve below the dura mater, it lics very contiguous 
to the internal carotid artery, and to the ophthalmic 
branch of the fiith pair of nerves, At the place where 
the ſixth pair is contiguous to the carotid, a nerve ei— 
ther goes from each of them in an uncommon way, to 
wit, with the angle beyond where it riſcs obtuſe, to de- 
ſend with the artery, and to form the beginning of the 
intercoſtal nerve, according to the common deſcription ; 
or, according to other authors, this nerve comes up 
from the great ganglion of the intercoſtal, to be joined 
to the ſixth here. 

The arguments for this latter opinion are, That, 
according to the common doctrine, this beginning of 
the intercoſtal nerve, as it is called, would riſe in a 
manner not ſo ordinary in nerves. In the next place, 
it 18 obſerved, that the ſixth pair is larger nearer to the 
orbit, than it is before it comes to the place where 
this nerve is ſaid to go off; and thereſore it is more 
probable, that it receives an addition there, rather than 
ges off a branch. Lally, It is found, that upon cut- 

g the intercoſtal nerves of living animals, the eyes 
Mlacnly were aflected; they loſt their bright unter; 
the gum, or gore, as we call it, was ſeparated i i grea- 
ter quantity; the pupil was more contracted ; the car- 
tilaginous membrane, at the internal canthus, came 
more over the eye; and the eye. ball itſelf was. dimi- 
niſned. | 

To this it is anſwered, in defence of the more com- 
mon doctrine, iſt, That other branches of nerves go 
cit in a reflected way, as well as this docs, fuppoling 
it to be the beginning of the intercoſtal; ; and that the 
reflection would rather be greater, if it is thouglit to 
come up from the intercoſtal to the ſixth, 2dly, H is 
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denied that this nerve is for ordinary thicker at its fore 
than at its back-part ; and if it was ſuppoſed to be 
thickeſt nearer to the orbit, the concluſion made above 
could not be drawn from this appearance, becauſe 
other nerves enlarge ſometimes where there is no addi- 
tion made to them, as in the inſtance already men. 
tioned of the trunk of the fifth pair while below the 
dura mater. gdly, The experiments on living animals 
ſhow indeed, that the cycs are affected upon cutting 
the intercoſtal nerve ; ; but not in the way which might 
have been expected, it the intercoſtal had furniſhed 
ſuch a ſhare of the nerve that goes to the abduQor 
mulcle of the eye: for it might have been thought, 
that this muſcle would have becn ſo much weakened 
immediately upon cutting the intercoſtal, that its anta- 
goniſt the adductor would have greatly prevailed over 
it, and have turned the eye ſtrongly in towards the 
noſe ; which is not ſaid to be a conſequence of this ex- 
periment. So that the arguments are ſtill equivocal; 
and more obſervations and experiments mult be made, 
before it can be, determined with certainty whether the 
ſixth pair gives or r=cerves a branch here. In the mean 
time, I ſhall continue to ipeak about the origin of the 
intercoſtal with the gencrality of anatomiſts. 

At this place where the intercoſtal begins, the fifth 
pair is contiguous and adherent to the ſixth ; : and it is 
generally faid, that the ophthalmic branch of the fifth 
gives a branch or two to the beginning of the interco- 
ſta], or receives ſuch from it. Others deny any ſuch 
communication between them; and thoſe who affirm 
the communication coniels, that in ſome ſubjects they 
could not fee it. After examining the nerves here in 
a great many ſubjects, I cannot determine whether or 
not there are nervous filaments going from the one to 
the other. Sometimes I have thought that I traced them 
evidently; at other times ! obſerved; that what I diſſec- 
ted for nervous filaments, was collapſed cellular ſub- 
ſtance ; and in all the ſubjects where I had puſhed an 
injection 
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injection ſucceſsfully into the very ſmall arteries, I could 
only obſerve a plexus of veſſels connecting the one to 
the other. In any of theſe ways, however, there is as 
much connection as, we are aſſured from many experi- 
ments and obſervations on other nerves, is ſufficient to 
make a very great iympathy among the nerves here.— 
Poſlibly the appearances in the eyes of dogs, whoſe in- 
tercoſtal nerves were cut, might be owing to this ſym- 
pathy. 

The ſeventh pair comes out from the lateral part of 
the annular proceſs, behind where the medullary pro- 
ceſs of the cerebellum are joined to that tuber; 
and each being accompanied with a larger artery than 
moſt other nerves, enters the internal meatus audito— 
rius, where the two large bundles of fibres, of which 
it appeared to conſiſt within the ſkull, ſoon ſeparate from 
each other: one of them entering by ſeveral ſmall holes 
into the veſtibule, cochlea, and temicircular canals, 1s 
{tretched on this inner camera of the ear in a very foft 
pulpy ſubſtance; and being never ſcen in the form of a 
firm cord, ſuch as the other parcel of this and moſt other 
nerves become, is called the portio mollis of the auditory 
nerve. 

The other part of this ſeventh pair paſſes through 
Galen's foramen cæcum, or Fallopius's aqueduct, in 
its crooked paſſage by the ſide of the tympanum ; in 
which paſſage, a nerve ſent to the lingual branch of the 
inferior maxillary nerve, along the outſide of the tuba 
Euftachiana, and croſs the cavity of the tympanum, 
where it has the name of chorda tympan, is commonly 
faid to be joined to it. The very acute angle which this 
nerve makes with the fifth, or the ſudden violent re- 
llection it would ſuffer on the ſuppoſition of its coming 
from the fifth to the ſeventh, appears unuſual; where- 
as, if we ſuppoſe that it comes from the ſeventh to the 
fitth, its courſe would be more in the ordinary way, and 
the chorda tympani would be eſteemed a branch of the 
ſerenth pair going to join the fifth, the ſize of which is 
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increaſed by this acquiſition. This ſinaller bundle of 
the ſeventh gives branches to the muſcles of the mal. 
leus, and to the dura mater, while it paſſes through tlc 
bony crooked canal, and at laſt comes out in « tir: 
chord named portio dura, at the end of this canal, he. 
tween the ſtyloid and maſtoid proceſles of the temnory 
bone, giving immediately filaments to the little oblique 
mutlcles of the head aud to thoſe that riſe from the ty. 
loid proceis. It then pierces through the parotid gland, 
and divides into a great many br anches, which are dil 
perſed in the muſcles and teguments that cover all the 
de of the upper part of the neck, the whole face and 
cranium, as far back as the temples, including a conf- 
derable part of the external car. Its branches l 
thus a conſiderable connection with all the three branche 

of the fifth pair, and with the ſecond cervical, o 84500 
a conſiderable lympathy of theſe nerves with it.—! lence 
in the tooth-ach, the pain is ſometimes very little in the 
affected tooth, compared to what it is all along the fide 
of the head and in the ear. Hence probably the re- 
lief of the toothach from bliſters applied behind or be. 
fore the ear, I, by a hot iron touching the antihelix of 
the ear By this communication or connection ws 
ſibly too it is, that a vibrating ſtring held between on 
teeth, gives a ſirong idea of ſou: 4 ro the perſon u bas 
holds ir, which nobody elſe can perceive. e ah. 
too the diſtribution of this nerve occaſions the head t 
be fo quickly turned upon the impreſtkon of found en 
our Cars. 

The ig pair of nerves riſe from tlie lateral baſs of 
the corpora oltvaria in Cifgregated fibres; and as they 
are entering the anterior internal part of the holes com- 
mon to-ti:e os occipitis and temporum, each is joined 
by a nerve which aſcends within the dura mater from 
the tenth of the head, the firſt, ſecond, and interior 
cervical nerves: this, every body knows, has the name 
of the nerviis acceſſorius. When the two get out of the 
Kull, the acceſſorius ſeparates from th : 
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ſcending obliquely outwards, paſſes through the ſterno- 
maſtoideus muſcle, to which it gives branches, and af- 
terwards terminates in the trapezius mulcle of the ſca— 
>ula, In this courſe it is generally more or leſs joined 
by the ſecond cervical nerve. Why this nerve, and 
ſeveral others which are diſtributed to muſcles, are wade 
to pierce through muſcles, which they might have only 
1aſled near to, I do not know. | 
The large eighth pair, ſoon alter its exit, gives nerves 
to the tongue, larynx, pharynx, and ganglion of the 
intercoſtal nerve; and being disjoined from the ninth 


and intercoſtal, to which ut adheres cloſely ſome way, 


runs ſtraight down the neck behind the internal jugular 
vein, and at the external fide ot the carotid artery. As 
it 1s about to enter the thorax, a large nerve goes off 
from the eighth of each de: this branch of the right fide 
turns round from the fore to the back part of the ſub- 
clavian artery, while the branch of the left fide turns 
round the great curve of the aorta; and both of them 
mounting up again at the fide of the celophagus, to 
which they give branches, are loſt at laſt in the larynx. 
Thick: are called the recurrent nerves, Which we are de- 
fired to ſhun in the operation of bronchotomy, though 
their deep ſituation protects them ſuſſiciently.— The 
muſcles of the larynx being in a good meaſure ſupplied 
with nerves from the recurrents, it is to be expected, 
that the cutting of them will greaily weaken the voice, 
though it will not be entirely loſt fo long as the ſuperior 
branches of the eighth pair are entre. Why the re- 
current nerves rife ſo low from the eighth pair to go round 
a large artery, and to have ſuch a long courſe upwards, 
| know not. 

The eighth pair, above and at or near the place where 
the recurrent nerves go off from it, or frequently the 
recurrents themſelves, ſend off ſmall nerves to the pe- 
ricardium, and to join with the branches of the inter- 


coſtal that are diſtributed to the heart; but their f1zc 


and ſituation are uncertain. 
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After theſe branches are ſent off, the par vagum on 
each fide deſcends behind the great branch of the tra- 
chea, and gives numerous filaments to the lungs, and 
ſome to the heart in going to the ceſophagus. The one 
of the left fide running on the forepart of the ceſupha. 
gus, communicates by ſeveral branches with the right 
one in its deſcent to be diſtributed to the ſtomach: the 
right one gets behind the œſophagus, where it ſplits 
and rejoins ſeveral times before it arrives at the ſtomach, 
to which it ſends nerves; and then being joined by one 
or more branches from the left trunk, they run towards 
the cœliac artery, there to join into the great ſemilunar 
ganghon formed by the two intercoſtals. 

From the diſtribution of this par vagum, we may 
learn, how tickling the fauces with a feather or any ſuch 
ſubſtance, excites a nauſea and inclination to vomit; 
—why coughing occaiions vomiting, or vomiting raiſes 
a cough. Hence we lee how the nervous aſthma and 
the tuſſis convulſiva, chincough, are aitended with a 
{traitening of the glottis;—wby food difficult to digeſt 
occaſions the aſthma to weakly people; and why eme- 
tics have frequently cured the aſtlima very [peedily ;— 
why an attempt to vomit is ſometimes in danger of ſuf— 
focating aſthmatic people hy the ſuperior orifice of 
the ſtomach is ſo ſenſible as to be looked on as the ſcat 
of the ſoul by ſome ;—why people ſubject to diſtentions 
of the ſtomach, have ſo often the ſenſation of balls in 
their breaſt and throat; 
is ſo often attended with a violent ſtrangulation at the 
glottis. 

The xinth pair of nerves comes from the inferior part 
of the corpora pyramidalia, to go out of the {kull at 
their proper holes of the occipital bone. After their 
egreſs they adhere for ſome way firmly to the eighth and 
intercoſtal ; and then ſending a branch, that in many 
ſubjects is joined with branches of the firſt and ſecond 
cervical nerves, to be diſtributed to the thyroid gland, 
and muſcles on the forepart of the trachea arteria, 5550 
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ninth is loſt in the muſcles and ſubſtance of the tongue. 
Some have thought this nerve, and others have eſteem- 
ed the third branch of the fifth pair of nerves, to be the 


proper guſtatory nerve. I know no obſervation or ex- 


periments to prove either opinion, or to aſſure us that 

both nerves do not ſerve for taſting and for the mo- 

tion of the tongue. May not the diſtribution of this 

nerve to the muſcles below as well as above the os hy- 

oides, contribute to their acting more uniformly in de- 
reſſing the lower jaw or head ? 

The tenth pair riſes in ſeparate threads from the ſides 
of the ſpinal marrow, to go out between the os occipi- 
tis and firſt vertcbra of the neck. After each of them 
has given branches to the great ganglion of the interco- 
ſtal, Bth, gth, and iſt cervical nerves, it is diſtributed 
to the ſtreight, oblique, and ſome of the extenſor muſ- 
cles of the head, Whether the name of the tenth of 
the head, or of the firſt vertebral, ought to be given to 
this pair of nerves, is of no ſuch conſequence as to deferve 
a debate, though it has ſome of the marks of the ſpi- 
nal nerves, to wit, its being formed of filaments pro- 
ceeding from both the fore and back part of the me- 
dulla, and a little ganglion being formed where theſe 
filaments meet. 

In the deſcription of the ſixth pair, I followed the 
uſual way of ſpeaking among anatomiſts, and called 
that the beginning of the intercoſtal nerve which comes 
out of the ſkull; and therefore ſhall here ſubjoin a cur- 
ſory deſcription of this nerve, notwithſtanding its much 
larger part is compoſed of nerves coming out from the 
ſpinal marrow. There is no greater incongruity in 


point of method to ſay, that the nerve we are deſcri- 


bing receives additions from others that have not been 
deſcribed, than it is to repeat in the deſcription of a 
great many nerves, that each of them gives branches 
to form a nerve which we are ignorant of; which is all 
the difference between deſcribing the intercoſtal before 
or aiter the ſpinal nerves. 
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The branch reflected from the fixth pair, joiged 
poſhbly by ſome filaments of the opthalmic branch of the 
fifth, runs along with the internal carotid artery, thr 
the crooked canal formed for it in the temporal bone, 
where the little nerve is very ſoft and pappy, and in fe. 
veral ſubjects divides and unites again, and is joined 
by one or more branches from the fifth, particularly 
of its ſuperior maxillary branch, before it comes out of 
the ſkull. May the compreſſion of this nerve by the 
carotid artery, when ſtretched during the ſyſtole, con. 
tribute to the diaitole of the heart? As ſoon as the 
nerve eſcapes out of this bony canal, it is connected a 
little way with the eighth and ninth ; then ſeparating 
from theſe, after ſeeming to receive additional nerves 
from them, it forms a large ganglion, into which 
branches, from the tenth of the head, and from the 
firſt and ſecond cervical, enter. From this ganglion 
the nerves come out again {mall to run down the neck 
along with the carotid artery, communicating by 
branches with the cervical nerves, and giving nerves to 
the muſcles that bend the head and neck. As the m- 
tercoſtal is about to enter the thorax, it forms another 
ganglion, from which nerves are {cnt to the trachez 
and to the heart; thoſe deſigned for the heart | Joining 
with the branches of the eighth, and molt of them pal- 
ſing between the two great arteries and the auricles to 
the ſubſtance of that muſcle. The intercoſtal after this 
conſiſting of two branches, one going behind, and the 
other running over the forepart of the ſubclavian artery, 
forms a new ganglion, where the two branches | 
below that artery; and then deſcending along the ide 
of the vertebræ of the thorax, receives branches from 


each of the dorſal nerves; which branches appearing 


to come out between the ribs, bave given the name 0! 
wterceſtal to the whole nerve. Where the addition is 
made to it from the fifth dorſal nerve, a branch goes 
off obliquely forewards; which being joined by ſuch 


branches from the ſixth, ſeventh, eighth, and 11 
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dorſal, an anterior trunk is formed, and paſſes between 
the fibres of the appendix muſculoſa of the diaphragm, 
to form, along with the other intercoſtal and the 
branches of the eighth pair, a large ſemilunar ganglion, 
ſituated between the cœliac and ſuperior meſenteric ar- 
teries: the roots of which are as it were involved in a 
ſort of nervous net- work of this ganglion, from which 
a great number of very ſmall nervous threads runs out 
to be extended on the ſurface of all the branches of 
thoſe two arteries, ſo as to be caſily ſeen when any of 
the arteries are ſtretched, but not to be raiſed from 
them by diſſection; and thus the liver, gall-bladder, 
duodenum, pancreas, ſpleen, jejunum, ilium, and a 
large ſhare of the colon, have their nerves ſent from this 
great ſolar ganglion or plexus, —May not the periſtal- 
tic motion of the inteſtines depend in ſome meaſure on 
the paſſage of the intercoſtal nerves through the dia- 
hragm? 

Several fibres of this ganglion, running down upon 
the aorta, meet with other nerves ſeut from the poſte- 
rior trunk of the intercoſtal, which continues its courſe 
along the ſides of the vertebri: they ſupply the glan- 
dulz renales, kidneys, and teſtes in men, or ovaria in 
women; and then they form a net- work upon the in- 
terior meſenteric artery where the nerves of the two 
ſides meet, and accompany the branches of this artery 
to the part of the colon that lies in the left fide of the 
belly, and to the rectum, as far down as to the lower 
part of the pelvis. 

The intercoſtal continuing down by the ſide of the 
vertebiæ of the loins, is joined by nerves coming ftom 
between theſe vertebræ, and {ends nerves to the organs 
of generation and others in the pelvis, being even joined 
with thoſe that art ſent to the inferior extremities. 

The almoſt univerſal connection and communication 
which this nerve has with the other nerves of the body, 
may lead us to underſtand the following and a great 
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ſes ſneezing :—Why the too great quantity of bile in 
the cholera occaſions vomiting as well as purging :— 
Why people vomit in colics, in inflammations, or other 
irritations of the liver, or of the ducts going from it 
and the gall- bladder: Why a ſtone in the kidneys, or 
ureters, or any other cauſe irritating thoſe organs, 
ſhould ſo much more frequently bring on vomiting and 
other diſcrders of the ſtomach, than the ſtone or any 
other ſtimulating cauſe in the bladder does: Why 
vomiting is a ſymptom of danger after child-birth, li. 
thotomy, and other operations on the parts in the pel- 
vis :— Why the obſtructions of the menſes are capable 
of occaſioning ſtrangulations, belching, colics, ſto- 
mach-aches, and even convulſions in the extremities : 
— Why veſicatories, applied from the ears to the cla- 
vicles of children labouring under the tuſhs convulſiva, 
are frequently of great ſervice :—Why worms in the 
ſtomach or guts excite an itching in the noſe, or grind- 
ing of the tecth: - Why irritations in the bowels or 
the belly occaſion ſometimes univerſal convulſions of 
the body. 

The SrixalL NeRves riſe generally by a number of 
diſgregated fibres from both the fore and back part of 
the medulla ſpinalis; and ſoon after form a little knot or 
ganglion, where they acquire ſtrong coats, and are ex- 
tended into firm cords; but the ganglion is entirely 
formed by the poſterior bundle. They are diſtinguiſh- 
ed by numbers, according to the vertebrae from be- 
tween which they come out; the ſuperior of the two 
bones forming the hole through which they pals, be- 
ing the one from which the number is applied to each 
nerve. There are generally ſaid to be thirty pair of 
them: ſeven of which come out between the vertebræ 
of the neck, twelve between thoſe of the back, five 
between thoſe of the loins, and ſix from the falſe ver- 
tebræ. 

The fir/? cervical pair of nerves comes out between 


the firſt and ſecond vertebra of the neck; and having 
given 
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iven branches to join with the tenth pair of the head, 
the ſecond cervical and intercoſtal, and to ſerve the 
muſcles that bend the neck, it lends its largeſt branches 
backwards to the extenſor muſcles of the head and 
neck; ſome of which piercing through theſe muſcles, 
run up on the occiput to be loſt in the teguments here; 
and many fibres of it advance ſo far forward as to be 
connected with the fibrils of the firſt branch of the fifth 
pair of the head, and of the portio dura of the auditory 
nerve. Hence poſlibly it is, that a clavus hyſtericus 
changes ſuddenly ſometimes from the forehead to a 
violent pain and ſpaſm in the back-part of the head and 
neck. | 

The ſecond cervical is ſoon joined by ſome branches 
to the ninth of the head and intercoſtal, and to the firſt 
and third of the neck; then has a large branch that 
comes out at the exterior edge of the {tcrno-maſtoideus 
muſcle, where it joins with the acceſſorius of the eighth 
pair; and is afterwards diſtributed to the platyſma my- 
oides, teguments of the fide of the neck and head, pa- 
rotid gland, and external ear, being connected to the 
portio dura of the auditory nerve, and to the firſt cer- 
vical. The remainder of this ſecond cervical is ſpent 
on the levator ſcapulæ and the extenſors of the neck 
and head. Generally a large branch 1s here ſent off to 
join the acceſſorius of the eighth pair, near the ſuperior 
angle of the ſcapula. 

To the irritation of the branches of this nerve it pro- 
bably is, that, in an inflammation of the parotid gland, 
the neck is pained ſo far down as the clavicle, the head 
is drawn towards the ſhoulder of the affected ſide, and 
the chin is turned to the other ſide. In opening the 
external jugular vein, no operator can promile not to 
touch ſome of the cutaneous branches of this nerve with 
the lancet ; which occaſions a ſharp pricking pain in 
the mean time, and a numbneſs of the ikin near the 
orifice for ſome time after. | 

The third pair of the neck paſſes out between (hg 

| third 
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third and fourth cervical vertebræ; having immediately 


a communication with the ſecond, and fendmg down 
a branch, which, being joined by a branch from the 
fourth cervical, forms the phrenic nerve. This de- 
ſcending enters the thorax between the ſubclavian vein 
and artery ; and then being received into a groove 
formed for it in the pericardium, it has its courſe along 
this capſula of the heart, till it is loſt in the middle 
part of the diaphragm, The right phrenic has a {traight 
courſe; but the leſt one is obliged to make a conſider. 
able turn outwards to go over the prominent part of the 
pericardium, where the point of the heart is Jodge!, 
Hence, in violent palpitations of the heart, a punyen: 
acute pain is felt near the left orifice of the ſtomach.—- 
The middle of the diaphragm ſcarce could have been 
iuppled by any other nerve which could have had ſuch 
a ſtraight courſe as the phrenic has. If the ſubclavian 
artery and vein have any eftect upon this nerve, I do 
not know it. | 

The other branches of the third cervical nerve arc 
diſtributed to the muſcles and teguments at the lower 
part of the neck and top of the ſhoulder. No wonder 
then that an inflammation of the liver or ſplcen, an ab- 
icels in the lungs adhering to the diaphragm, oc a. 
other cauſe capable ot irritating the diaphragm, ſhould 
be attended with a ſharp pain on the top of the thoul- 
der, as well as wounds, ulcers, &c. of this muſcle it- 
felt. —lt the irritation of this muſcle is very 3 it 
may occaſion that convulſive contraction of the 
phragm which is called an h:iccorgh ; and theretore an 
luccough in an inflammation of the liver has been juſti 
declared to be an ill ſymptom. 

An irritation of the thoracic nerves which produc: 
ſneezing, may ſometimes fret the phrenic nerves fron 
any ſpain they occaſion: ſo that ſneezing foinet.mes 
takes away the hiccough ; and a derivation of the! 
of the nerves any other way may do the ſame thing 
or the hiccough may alſo be ſoinetimes cured, by draw 
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ing up into the noſe the ſmoke of burning paper or 
other acrid fumes, ſwallowing pungent or aromatic me- 
dicines, and by a ſurpriſe, or any other ſtrong applica- 
tion of the mind in thinking, or in diſtinguiſhing ob- 
jects: or, when all theſe have failed, it has been put 
away by the briſk ſtimulus of a bliſtering plaſter ap- 
plied to the back. 

The fourth cervical nerve, after ſending off that branch 
which joins with the third to form the phrenic, and be- 
ſlowing twigs on the muſcles and glands of the neck, 
runs to the arm-pit, where it meets with the , xt h, 
and ſeventh cervicals, and firſt dorlal, that eſcape in the 
interſtices of the muſculi ſcaleni, to come at the arm- 
pit, where they join, ſeparate, and rejoin, in a way ſcarce 
to be rightly expreſſed in words; and, after giving ſe— 
veral conſiderable nerves to the muſcles and teguments 
which cover the thorax, they divide into ſeveral branch- 
es, to be diſtributed to all the parts of the ſuperior ex- 
tremity. Seven of theſe branches I ſhall deſcribe under 
particular names. 

1. Scapularis runs ſtraight to the cavitas ſemilunata 
of the upper coſta of the ſcapula, which is a hole in the 
recent ſubject, by a ligament being extended from one 
angle of the bone to the other, giving nerves in its way 
to the muſcles of the ſcapula. When it has paſied this 
hole, it ſupplies the ſupra-ſpinatus muſcle; and then 
deſcending at the anterior root of the ſpine of the ſca- 
pula, it is loſt in the other muſcles that lie on the dor- 
{um of that bone. 

2. Articularis finks downwards at the axilla, to get 
below the neck of the head of the os humeri, and to 
mount again at the back-part of it; fo that it almoſt 
ſurrounds the articulation, and is di'iributed to the 
muſcles that draw the arm back, and to thoſe that raiic 
it up. | 
3. Cutaneus runs down the fore-part of the arm near 
the ſkin, to which it gives off branches; and then divides 
on the inſide of the tore-arm into ſeveral nerves, which 
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ſupply the teguments there, and on the palm of the 


hand. In opening the baſilic vein of the arm at the 
ordinary place, the ſame ſymptoms are ſometimes pro- 
duced as in opening the external jugular vein, and from 
a like cauſe, to wit, from hurting a branch of this cuta- 
neous nerve with the lancet. 

4. Muſculo- cutaneus, or perforans Caſſeri, paſſes thro? 


the coraco-· brachialis muſcle; and after ſupplying the bi. 


ceps flexor cubiti and brachiæus internus, paſſes behind 
the tendon of the biceps, and over the cephalic vein, 
to be beſtowed on the teguments on the outſide of the 
fore arm and back of the hand. This nerve is ſome- 
times hurt in opening the cephalic vein, and cauſes pain 
and numbneſs for a thort time. 

5. Misſcularis has a ſpiral courſe from the axilla, un. 
der the os humeri, and backward to the external part 
of that bone, ſupplying by the way the extenſor muſcles 
of the fore arm, to which it runs between the two bra- 
chiæi muſcles, and within the ſupinator radii longus.— 
At the upper part of the fore- arm, it ſends off a branch, 
which accompanies the ſupinator longus till it comes 
near the wriſt, where it paſſes obliquely over the radius, 
to be loſt in the back of the hand and fingers. The 
principal part of this nerve pierces through the ſupina- 
tor radii brevis, to ſerve the muſcles that extend the 
hand and fingers, whoſe actions are not injured when 
the ſupinator acts. Part of this nerve ſeems to be loſt 
upon the ligament of the wriſt, 

6. Ulnaris is extended along the infide of the arm, 
to give nerves to the muſcles that extend the fore-arm 
and to the teguments of the elbow: towards the lower 
part of the arm, it ſlants a little backward to come at 
the groove behind the internal condyle of the os hu- 
meri, through which it runs to the ulna: in its courle 
along this bone, it ſerves the neighbouring muſcles 
and reguments; and as it comes near the wriſt, it de- 
taches a branch obliquely over the ulna to the back 
of the hand, to be loſt in the convex part of ſeve- 
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ral fingers. The larger part of the nerve goes ſtraight 
forward to the internal fide of the os piſitorme of the 
wriſt; where it ſends off a branch, which ſinks under the 
large tendons in the palm, to go croſs to the other ſide 
of the wriſt, ſerving the muſculi lumbricales and inter- 
oſſei, and at laſt terminating in the ſhort muſcles of the 
thumb and fore-finger. What remains of the ulnar 
nerve after ſupplying the ſhort muſcles of the little- 
finger, divides into three branches ; whereof two are 
extended along the ſides of the ſheath of the tendons of 
the flexors of the little-finger, to furniſh the concave 
fide of that finger; the third branch is diſpoſed in the 
ſame way upon tlie ſide of the ring- finger next to the 
little-finger. _ 

When we lean or preſs on the internal condyle of the 
os humeri, the numbneſs and prickling we frequently 
feel, point out the courſe of this nerve. I have ſeen a 
weakneſs and atrophy in the parts which I mentioned 
this nerve to be ſent to, after a wound in the internal 
lower part of the arm. 

7. Radialis accompanies the humeral artery to the 
bending of the elbow, ſerving the flexors of the cubit 
in its way; then paſſing through the pronator radu te- 
res muſcle, it gives nerves to the muſcles on the fore- 

art of the fore-arm, and continues its courſe near to 
the radius, beſtowing branches on the circumjacent 
muſcles. Near the wriſt, it ſometimes gives off a 
nerve which is diſtributed to the back of the hand, and 
the convex part of the thumb and ſeveral of the fingers, 
inſtead of the branch of the muſcular. "the larger 
part of this nerve, paſſing behind the annular ligament 
of the wriſt, gives nerves to the ſhort mulcles of the 
thumb ; and afterwards ſends a branch along each fide 
of the ſheath of the tendons of the flexors of the thumb, 
fore-finger, mid-finger, and one branch to the ſide of 
the ring-finger, next to the middle one, to be loſt on the 
concave ſide of thoſe fingers. 


Though the radial nerve paſſes tbrough the pronator 
O o 2 muſcle, 
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muſcle, and the muſcular nerve ſeems to be ſtill more 
unfavourably placed within the ſupinator brevis; yet 
the action of theſe muſcles does not ſeem to have any ef. 
fect in hindering the influence of theſe nerves; for the 
fingers or hand can be bended while pronation is per. 
forming vigorouſly, and they can be extended while fy. 
pination is exerciſed, 

The manner of the going off of theſe nerves of the 
fingers, both from the ulnar and radial, is, that a ſingle 
branch is ſent from the trunk to the ſide of the thumb 
and little finger fartheſt from the other fingers ; and all 
the reſt are ſupplied by a trunk of a nerve, which ſplits 
into two ſome way before it comes as far as the end of 
the metacarpus, to run along the ſides of different fin- 
gers that are nearett to each other. 

It might have been obſerved, that, in deſcribing the 
poſterior branches of the ulnar and muſcular nerve, | 
did not mention the particular fingers, to the convex 
part of which they are diſtributed. My reaſon for this 
omiſſion 1s, the uncertainty of their diſtribution ; for 
though ſometimes theſe poſterior branches go to the 
ſame fingers, to the concave part of which the anterior 
branches of the ulnar and radial are ſent, yet frequent- 
ly they are diltributed otherwiſe. 

The ſituation of theſe brachial nerves in the axilla, 
may let us fee how a weakneſs and atrophy may be 
brought on the arms by long-continued preſſure o 
crutches, or ſuch other hard ſubſtances on this part; 
and the courle of them from the neck to the arm may 
teach us, how much better effects veſicatories, or ſtimu- 


lating nervous medicines, would have, when applied 


to the ſkin covering the tranſverſe procefſes of the ver- 
tebræ of the neck, or at the axilla, than when they are 


put between the ſhoulders, or upon the ſpinal proceſſes, 


in convulſions or palſies of the ſuperior extremitics, 
where a ſtimulus is required. 
The #velve dorſal nerves of each fide, as ſoon as they 


eſcape from between the vertebra, ſend a branch jor 
War 
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ward to join the intercoſtal, by which a communication 
is made among them all; and they ſoon likewiſe give 
branches backwards to the muſcles that raiſe the trunk 
of the body, their principal trunk being extended out- 
wards to come at the furrow in the lower edge of each 
rib, in wluch they run toward the anterior part of the 
thorax, between the internal and external intercoſtal 
muſcles, giving off branches in their courſe to the muſ- 
cles and teguments of the thorax. 

The % dorſal, as was already obſerved, is particular 
in this, that it contributes to form the brachial nerves ; 
and that the two branches of the intercoſtal, which 
come down to the thorax, form a conſiderable ganglion 
with it. 

The fix lower dorſal nerves give branches to the dia- 
phragm and abdominal muſcles. 

The twwelſth joins with the firſt lumbar, and beſtows 
nerves on the muſculus quadratus lumborum and ilia- 
cus internus. 

May not the communications of all theſe nerves be 
one realon, why the parts they ſerve act ſo uniformly 
and conjunctly in reſpiration, and conſpire together in 
the convulſive motions of coughing, fneezing, &c.— 
'The twitching ſpaſms that happen ſometimes in diffe— 
rent parts of the muſcles of the abdomen, by an irrita- 
tion on the branches of the lower dorſal nerves, are in 
danger of occaſioning a miſtake in practice, by their 
reſemblance to the cholic, nephritis, &c. 'The 
communications of theſe lower ones with the inter- 
coſtals, may ferve to explain the violent effort of 


the abdominal muſcles in a teneſmus, and in child- 


bearing. | 
As the intercoſtal is larger in the thorax than any 
where elſe, and ſeems to diminiſh gradually as it aſcends 


and deſcends, there is cauſe to ſuſpect that this is the 


trunk from which the ſuperior and inferior pairs are 

{ent as branches. 
Ihe five lumbar nerves on each fide communicate 
O0 3 with 
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with the intercoſtal and with each other, and give 
branches backwards to the loins. 

The firſt communicates with the laſt dorſal, ſends 
branches to the abdominal muſcles, to the pſoas and ili. 
acus, and to the teguments and muſcles on the fore. 
part of the thigh ; while its principal branch joins with 
the other nerves, to form the crural nerve. 

The ſecond lumbar nerve paſſes through the pſoas 
mulcle, and is diſtributed nearly in the ſame way as the 
former: as is alſo the third. 

Branches of the ſecond, third, and fourth, make up 
one trunk, which runs along the fore-part of the pelvis; 
and paſſing in the notch at the fore-part of the great 
hole common to the os pubis and iſchium, is ſpent on 
the adductor muſcles, and on the teguments on the in- 
fide of the thigh. This nerve is called the obturator, or 
poſterior crural nerve. 

By united branches from the firſt, ſecond, third, and 
fourth lumbar nerves, a nerve is formed that runs along 
the pſoas muſcle, to eſcape with the external iliac vel- 
ſels out of the abdomen, below the tendinous arcade 
of the external oblique muſcle. This nerve, which is 
named the anterior crural, is diſtributed principally to 
the muſcles and teguments on the fore-part of the thigh. 
A branch, however, of this nerve runs down the inſide 
of the leg to the upper part of the foot, Keeping near 
to the vena ſaphena; in opening of which with a 
lancet at the ankle, the nerve is ſometimes hurt, and oc- 
caſions ſharp pain at the time of the operation, and 
numbneſs afterwards. 

The remainder of the fourth lumbar and the fifth join 
in compoſing the largeſt nerve of the body, which is 
ſoon to be deſcribed. | 

Whoever attends to the courſe of theſe lumbarnerves, 
and of the ſpermatic veſſcls and nerves upon the pſoas 
muſcle, with the oblique paſſage of the ureter over that 
muſcle, will not be ſurpriſed, that when a ſtone is pals- 
ing in this canal, or even when it is inflamed, the trunk 


Oils 


„ 


Chap. II. OF THE NERVES. 575 


of the body cannot be raiſed ereQ, without great pain; 
or that the ſkin of the thigh becomes leſs ſenſible, an 


the thigh is drawn forward, and that the teſticle often 


ſwells and is drawn convulſively towards the ring of the 
abdominal muſcles. 

The fx pair of the falſe vertebræ conſiſt each of ſmall 
poſterior branches ſent to the hips, and of large an- 
terior branches. 

The firſt, ſecond, and third, after coming thro? the 
three upper holes in the fore-part of the os ſacrum, join to- 
gether with the fourth and fifth of the loins, to form the 
largeſt nerve of the body, which is well known by the 
name of ſcratic or iſchiatic nerve: This, aſter ſending 
large nerves to the different parts of the pelvis, and to 
the external parts of generation and the podex, as alſo 
to the muſcles of the hips, paſſes behind the great tuber 
of the os iſchium, and then over the quadrigemini muſ- 
cles to run down near to the bone of the thigh at its 
back-part, giving off nerves to the neighbouring muſcles 
and teguments. Some way above the ham, where it 
has the name of the poplitæus nerve, it ſends off a large 
branch that paſſes over the fibula, and ſinking in among 
the muſcles on the anterior external part of the leg, 
runs down to the foot, to be loſt in the upper part of 
the larger toes, ſupplying the neighbouring muſcles and 
2323 every where in its paſſage. The larger branch 
of the ſciatic, after giving branches to the muſcles and 
teguments about the ham and knee, and ſending a large 
cutaneous nerve down the calf of the leg, to be loſt at 
laſt on the outſide of the foot and upper part of the 
leſſer toes, ſinks below the gemellus muſcle, and diſtri- 
butes nerves to the muſcles on the back of the leg; 
among which it continues its courſe, til}, paſſing behind 
the internal malleolus, and in the internal hollow of the 
os calcis, it divides into the two plantar nerves: The 
internal of which is diſtributed to the toes in the ſame 
manner that the radial nerve of the hand ſerves the con- 
cave ſide of the thumb and fingers; and the external 


plantar is divided and diſtributed to the ſole of the foo: 
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| Tent pain in their toes; 


and toes, nearly as the ulnar nerve 1s in the palm of the 
hand, and in the concave part of the fingers. 

Several branches of thele nerves, that ſerve the infe. 
rior extremities, pierce through muſcles, 

By applying what was ſaid of the nerves in general to 
the particular diſtribution of the nerves of the inferior 
extremities, we may ſee how people with fractured legs, 
eſpecially where there are ſplinters, ſhould be ſubject 
to convulſive ſtartings of the fractuted member: 
Why, upon tying the blood - veſſels in an amputation of 
the leg, the patients ſhould ſometimes complain of vio- 
why ſuch paticats ſhould al- 
fo be troubled with ſtartings; why, tor a conſider— 
able time after the amputation of the dileaſed limb, 
when the ſuppuration is well advanced, they ſhould 
complain of pain in the fore which occaſioned the am- 
putation. 

The fourth, which, with the two following, is much 
ſmaller than the three ſuperior, ſoon is loſt in the veſica 
urinaria and inteſtinum rectum. 

The #/th comes forward between the extremity of 
the os ſacrum and coccygis, to be diſtributed principally 
to the levatores ani. 

The th, which may be conſidered as the termina- 
tion of a ſubſtance called hgamentum denticulatum, ad- 
vances forward below the broad ſhoulders of the firit 
bone of the os coccygis, and is loſt in the ſphincter ani 
and teguments covering it. 

The branches of the tour laſt cervical nerves, and of 
the firſt dorſal, which are beſtowed on the ſuperior ex- 
tremities, and the two crurals, with the ſciatic, which 
are diſtributed to the inferior extremities, are much lar- 
ger proportionally to the parts they ſerve, than the 
nerves of the trunk of the body, and eſpecially of the 
viſcera, arc; and for a very good reaſon, that in the 
moſt common neceſſary actions of life, a ſuſſicient quan- 
tity of fluid, on which the influence of nerves ſeems to 
depend, may be ſupplicd to the muſcles there, which 
are obliged to perſorm more frequent aud violent con- 
tractions 
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tractions than any other parts do. The ſize of the 
nerves of the inferior extremities ſeems larger propor- 
tionally than in the ſuperior extremities ; the inferior 
extremities having the weight of the whole body to ſu- 
itain, and that frequently at a great diſadvantage. 
What the effect 1s of the nerves here being injured, we 
{ce daily: When people happen, by ſitting wrong, to com- 
preſs the ſciatic nerve, they are incapable for ſome time 
after to ſupport themſelves on the affected extremity z 
and this is ſtill more remarkable in the ſciatica or hip- 
gout, in which the member is not only weakened, but 
gradually ſhrivels and waſtes. 


EXPLANATION of TABLES XV. and XVI. 


TAB. XV.—(1) The firſt branch of the fifth pair of 
nerves. (2) The ſecond branch of the fifth pair. (3) The 
third branch of the fifth pair. (4) The trunk of the 
eighth pair cut. (5) The recurrent nerye. (6) The great 
{ſympathetic nerve. _(7) The uppermolt ganglion of 
the great ſympathetic nerve. (8) The ramus ſplanch- 
nicus of the great ſympathetic nerve. (9) A branch of 
the ſub-occipital, or tenth pair of the head, joining the 
great ſympathetic nerve. (10) The firſt cervical nerve. 
(11) The ſeventh cervical nerve. The intermediate 
cervicals come out in a ſimilar manner. (12) The phre- 
nic nerve. (13) The axillary plexus. (14) The mul- 
cular nerve of the arm. (15) The articular nerve. 
(16) The ſpiral nerve. (17) The radial nerve. (18) The 
ulnar nerve. (19) The firlt intercoſtal nerve. (26) The 
laſt intercoſtal nerve. The other ten come out in the 
ſame manner, (21) The firſt lumbar nerve. (22) The 
laſt lumbar nerve. The three intermediate lumbar nerves 
come out in a ſimilar way. (23) Branches from the 
external thoracic nerves running down upon the fide of 
the thorax. (24) Branches ſent off from the intercoſtal 
and lumbar nerves to ſupply the outer part of the thorax 
and abdomen. (25) Nerves of the os ſacrum. (26) The 
obturator nerve, (27) The anterior crural nerve. 

(28) A 
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(28) A branch of the anterior crural nerve, which runs 
near the vena ſaphena major. (29) The anterior tibial 
nerve running down to the foot. 

TAB. XVI.—-(t) The recurrent nerve. (2) A branch 
of the qth cervical nerve, joining the recurrent one be- 
fore it terminates on the muſculus trapezius. (3) Branch. 


es of the fifth pair, perforating theſcalenus medius to 
be ſpent upon the rhomboid muſcles. (4) Branches of 


the ſub-occipual nerve, running to the ſmall muſcles 
at the under and back part of the head. (5) Poſte. 
rior branches of the cervical nerves. (6) Poſterior 
branches of the dorſal nerves. (7) Poſterior branches 
of the dorſal and lumbar nerves running to the erector 
muſcles of the back. (8) Poſterior branches of the 
dorſal nerves, penetrating the intercoſtal muſcles. 
(9) Branches from the laſt dorſal, and from the lumbar 
nerves, ſupplying the lumbar and abdominal muſcles. 

(10) Branebes trom ſome of the lower cervical nerves, 
running to the muſcles on the back part of the ſcapula. 
(11) The articular nerve. (12) A branch from the 
axillary plexus running to the muſculus latiſſimus dorſi. 
(13) Another branch from the axillary plexus running 
to the latiſſimus dorſi and ſerratus magnus. (14) The 
fpiral nerve. (15) The ulnar nerve, (16) Small 
branches coming through the holes in the back part of 
the os ſacrum on running to the muſcles, &c. there. 
(17) A ſmall branch running out between the os ſa- 
crum and os coccygis. (18) The end of the cauca 
equina running through the canal at the back part of 
the os ſacrum. (19) The ſciatic nerve. (20) Branches 
from the ſciatic nerve to the muſcles on the back part 
of the pelvis. (21) Branches from the ſciatic nerve to 
the muſcles, &c. about the anus. (22) Branches from 
the ſciatic nerve to the gluteus maximus and muſcles at 
the upper and back part of the thigh. (23) Trunk of 
the ſciatic nerve, ſending off branches to the muſcles on 
the back part of the thigh. (24) The fibular nerve 
ſent off from the ſciatic one. (25) The poſterior tibial 


nerve, which is a continyation of the ſciatic nerve. 
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A. 
BrDoMEN deſcribed, 248. 
guments of it, 250. Its cavity, 
251. Its form, 248, 249, 251. How 
divided, 252. Veins on the back- 
part of it, 481. 
Accelerator, a muſcle in women ter- 
minates like it, 369. 
Acccleratores deſcribed, 356. 
Alz of the abdomen, 367. 
—— minores, ſive internæ, a name of 
the nymphæ, 370. 
Allantois in quadrupeds deſcribed, 385. 
Amnii liquor, where the embryo floats, 
377, 385. Falſe water, where col- 
lected, 386. 
Amnion deſcribed, 385. 
Amnios deſcribed, 376. 
Antiproſtatæ deſcribed, 353. 
Anus deſcribed, 280. Its muſcles, ih. 
Aorta, receives the blood from the left 
ventricle of the heart, 226, 397, 398. 
Its ſmall capital branches, 399. al- 
moſt always in pairs, ib, General 
diſtribution of its branches, 400. 
General diviſion of it, 399. Ante- 
rior branches of the inferior part of 
it, 402. Poſterior branches of its 
inferior part, 403. 
— aſcendens, 399. 
deſcendens, 226, 399. 
Appendices coli adipoſz, 276. 
—— Cpiploice, 315. 
Appendicula vermiformis, 273. 
Aqua pericardii, 232. 
Areola of the breaſts deſcribed, 216. 
Arteria angularis, 406. 
— articularis, 419. 
auditoria interna, 414. 
—— axillaris, a name of the ſubcla- 
vian artery, gol. 
——— haſilaris, 414. 
—— brachialis, 419. 
— bronchialis, 415. 
— carotis interna, 408. 
— cervicalis, 412. 
— cæliaca, 399, 426. 
—— colica ſuperior, 431. 
—— carotis interna, 408. 
— colica ſiniſtra, 432. 
—— cubitalis, 420. 
—— Ciaphragmatica, 426. 
— duodenalis, 428. 
—— EPigaſtrica, 436. 
m—— galtrica dextra, 428. 


Inte- 


Arteria gaſtrica major, ih. 
— gaſtrica ſuperior, 425. | 
glutæa, 438. \ 
gutturalis ſuperior, 4og. | 
—- hemerrhoidalis externa, 439. | 
—— hzmorrhoidalis interna, 432. | 
— hepatica, 427. | | 
—— hypozaſtrica, 403, 427. | 
— jhaca externa, 403. 
| 

| 

| 

| 


— iliaca minor, 438. 

intercoſtalis ſuperior, 414. 

—— maxillaris externa, 405. 

maxillaris interna, 406. | 

— meningza poſterior 414. 

— meſenterica ſuperior, 399, 430. | 

— meſenterica inferior, 399, 432. f 

obturatrix, 440. 

— oCcipitalis, 407. 

—— ccipitalis poſterior, 413. [ 

—— peronæa, 445. 

— peronza poſterior, 442. 

—plantaris externa, 444. 

—— plantaris interna, ib. 

— poplitæa, 442. 

—— pudica communis, 439. 

— pudica externa, 439. 

—— pulmonaris, 427. 

—— pylorica, 428. | 

— radialis, 420, 424. f 

— ſciatica, 428. 

— ſiniſtra, 429. 

— ſpheno maxillaris, 406. 

— ſpheno ſpinalis, 407. 

— ſplenica, 428. 

ſubclavia, 410. 

—— ſublingualis, 405. 

—— tibialis anterior, 442, 44 

— tibialis poſterior, 444. 

— Ventriculi coronaria, 427. 

—— vertebralis, 413. 

umbilicalis, 437. Vide alfo Ar- 
teriz, Arteries, and Artery, 

Arteriz adipoſæ, 403, 426. 

— axillares, 417. 

—  biliariz, 429. 

bronchiales, 402. 

— Capſulares, 403. 

—— cardiacæ, 403» 

—— Carotides, 404. 

— coronariæ, 229. 

— crurales, 440. 

— cyſticæ, 428. 

— diaphragmaticz inferiores, 402. 

—— cmulgentes, 399. 

— gaſtro-epiploice ſiniſtræ, 429. 

| | Arteria 
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Arteriæ hepaticz propriæ, 429. 

— iliacæ, 398, 435, 

intcrcoſtales, 402. 

— intercoſtales inferiores, 416. 

—— lumbarcs, 403, 434. 

— mmm... internæ, 411. 

— mediaſtinæ, 221, 410. 

Elophagiæ, 403, 416. 

— pancreaticæ, 306, 429. 

— pericardia, 410. 

— phronicz, 426. 

| —— Ins, 399, 403. 

— ſacræ, 403, 435. 

— ſcapulircs, 418. 

— {pcrmalice, 433. 

— ſpinales, 414. 

ſubclavia, 399. 

— thoracicz, 418. 

— thymice, 222, 227, 401. 

—— br:chiales, 401. 

— vVCz renles, 322. 

— - umbilicaics. 334. In the fatus, 
393. See alſo Arteria, Arteries, and 
Artery. 

Arterics ſpermatic, 338. Of the uterus, 
their communication, 368. The 
heart throws the blood into two great 
ones, 347. Of the dura mater de- 
ſcribed, 36. Of the brain and me- 
dulla ſpinalis, 91—75. Of the ſto- 
mach, 261. Collateral ones, 421. 
Interofleus of the fore-arm, 422. 
Vide Arteria, Arteriæ, and Artery. 

Artery, renal, 326. pulmonary, 237. 
bronchial, 238. Of the dura mater, 
called /peno-ſpinalis, 40. Vide 
Arteria, Arteriz, and Arteries, 

Aryteno-epiglottici muſcles, 180. 

Arytenoidæi, 180, 182. 

Auriculæ of the heart, 222, 227. Ap- 
pendix of the left, 228. 

Axillary veins, 450, 462. Where they 
receive the name of ſubclavian, 463. 

Axis arter'z cœllacæ, 427. 

Azygos uvulz deſcribed, 189. 

Þ. 


Baſilic vein, 451, 458. 

Eaſiogloſſus muſcle, 193. 

Bile, account of it, 295. 
kinds of it, 302. 

Bladder ; its ſituation, figure, and di- 
viſion, 332. Its ſtructure, 333. Its 
blood-veflels and nerves, 335. Its 
ſphincter, 373. 

Bl»od-veilcls : two different kinds of 
them in the lungs, 237. 

Brain and its appendages deſcribed, 31. 
Blood-veſlcls of it and of the medul- 
la ſpinalis, 91. Its uſes and appenda- 
ges in general, 75 —79. Dillcerta» 


Different 


1 


E As 


tion on the anatomy of it by M. 
Steno, 79. Total ignorance of it; 
ſubſtance, 8o—8z. Method of un- 
folding the plicæ, 82. True me— 
thod of diffetting it impracticable, 5. 
Hypotheſis of Willis concerning the 
brain, 84. Of Deſcartes concerning 
the glandula pincalis, 86. Bad f. 
gures of Variolus, go. Methad of 
diſcovering anatomical truths, 94. 
Uncertainty of every thing that hag 
been ſaid concerning the brain, 96. 
P:ſlages of Deſcartes referred to in 
the diſſertation, 105, 10. 

Breaſts deſcribed, 214. Their body 
what, 215. 

Breath, what, 245. 

Bronchiæ deſcribed, 235. Their num- 
berleis diviſions, ib. 241. 

Bucciratores muſcles, 203. 

Bulb of the urethra, 349. 

Bulbo- cavernoſi muſcles deſcribed, 356, 


Calloſities, how formed on the hands, 
fect, NC: 23:-- 7 

Canalis arterioſus of the fœtus defcri- 
bed, 392. | 

Canals, ſemicircular, of the ear, 1060. 
Their ſubſtance in children, 161. 

Canini mulſclcs, 204. 

Caninus minor, 205. 

Capſula of the cryllalline, 115. verz 
portæ, 295, Of the ſplecn, zie. 
Gliſloni, 429. 

Capſulz atrabiliariæ, 329. 

—— renales, tb. 

Capſular arteries, 330. 

— rein, 1Þ. 

Cartilagines arytenoidzz, 174. 

—— crico-thyroidez, 179. 

— Crico-arytenoidez poſteriores, 10. 

—— Crico-arytenoidzz-laterales, 19. 

Cartilago thyroidea, 173. 

——- Cricoides, 19. 

Caruncula lackrymalis, 128. Of the 
urethra, 350. 

Carunculæ myrtiformes, 368. 
fo called, 372. Delcribed, ib. 

Cellulæ maſtoidææ, 166. 

Centrum ovale of the brain, 46. 

Cephalic vein, 450, 460. 

Ceratogloſſus deſcribed, 193. 

Cerebellum deſcribed, 53. 

Cerebrum deicribed, 43. 

Checks deſcrihed, 200. 
them, 203. : 

Chewing ; uſe of the tongue in tha! 
Operation, 199. 

Chondro-gloſſus deſcribed, 193. 

Chorda tympani, 198, 559. : 

Chorion, 


Vhy 


Muſcles o! 
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Chorion, diſtinguiſhed into the true and 
falſe, 376. The true one deſcribed, 


84. 

chyle deſcribed, 263. The ſtrainer of 
it, 317. 

Cilia deſcribed, 125. 

Circulation of the blood, 233. 

Circulus membranoſus deſcribed, 372. 

Clitoris deſcribed, 368, 369. Its trunk 
and muſcles, 369. Origin of its 
blood-veſlels, ib. X 

Coats of the eye particularly deſcribed, 
109. 

Cochlea of the ear, 16r. 
diviſion, &c. 162, 163. 

Coccyx, its muſcles, 251. 

Cœcum: A diviſion of the inteſtine 
ſo called, 265. Its nerves, 290. 

Colon : an inteſtine, 265. Nerves of 
its arch, 290. Of its laſt convolu- 
tions, ib. Arteries of its ſtraight 
portion, ib. 

Columnz ſepti palati deſcribed, 187, 
Of the heart, 223. 

Commiſſures of the utcrus, 365. 

Conglobate glands, 489. Their ſitua- 
tion, 492. 

Conception, different hypotheſes con- 
cerning it, 379. 

Conglomerate glands: the pancreas one 
of that kind, 305. 

Conſtrictores iſthmi faucium deſcribed, 
188. | 

Cor, 222. 

8 umbilical, deſcribed, 38 1. Its uſe, 
ih. 

Cornea deſcribed, 10g. 

Corpora ſtriata, their deſcription and 
ſituation, 49. 

— olivaria, a kind of knots on the 
nerves, 519. 

Corpus calloſum, 45. 

Coſtales, 221. 

Cre maſter muſcle, its deſcription, ori- 
gin, and uſe, 345—347- 

Crico-thyroidæi muſcles, 179. Their 
uſes, 18r. 

— arytenoidzi poſteriores, ib. 

—— arytenoidzi laterales, 15. 

Criſta of the glandulz renales, 329. 

—— Clitoridis, 369. 

Crura, internal, of the clitoris, 37 3» 

{roral veins, 481. 

Cuticula deſcribed, 10. 
and origin, ib. 

Cutis vera, 13. 
nences, tb. 
14. 


Its courſe, 


Its ſubſtance 
Its colour, 11. 
Its texture and.emi- 
Various kinds of them, 
Its pores, 15. 
D 


Partos muſcle deſcribed, 342. 
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Decidua reflexa, 357. Its ſtructure, 
appearance, and colour, 384. 

Diaſtole, what, 233. 

Didymi, 339. 

Digeſtion, how performed, 263. 

Dorſales muſcles deſcribed, 221. 

DuR, thoracic. Its difference of ſize in 
different ſubjects, gor. Its courſe, 303. 

—— [|aQeal, 1b. Its coats, 504. Dia- 
meter, 5056. Diviſions uncertain, ib. 

Ducts, biliary, the ſtructure of their 
internal ſurface, 301. 

Ductus aquoſi, 490. 

arterioſus in ligamentum verſus, 
415. 

—— auris palatinus, 163. 

—— choledochus, 298. 

— eyſticus, 300. 

——— eyſto- hepatici, ib. 

—— hepaticus, 296. 

—— inciſorii, 145. Deſcription, and 
method of diſcovering them, 146. 

—— lactiferi, 216. 

— Ppancreaticus, 305. 

—— {alivalis Whartoni, 289. 

—— thoracicus, 247. 

—— yenoſus of the fœtus, its uſe, 
392. 

— Virſungi, 305g. 

Duodenal vein, 472. 

Duodenum, a diviſion of the inteſtine 
ſo called, 265. Its ſituation and con- 


nections, 266, Structure, 267. 
Glands, 268. Arterics and veins, 
2587. Nerves, 290. 


Dura mater, its ſituation, diviſion, 
compoſition, &c. 32. 


Ear, 148. External, figure and divi- 
fions of it, 149. Mulcles, 151, 182. 
The ſkin and lobe, 152, 153. Aric- 
ries, 154. The bony parts of it, 16. 
Internal ſoft parts, 163. 

Epididymis deſcribed, 340, 341. 

Epiglottis, its figure, 174. Uſe, 183, 

Erectores muſcles of men, 3586. 

of women, 369. 

Expiration, 245. 

Eye, 106. Its ſination and compoſi— 

tion, #5, The orbits, 199 Humons 
and cap ulæ, 113. Muſcles of the 
plobe, 146, Their number, names, 
ſituation, and ulc, 117, 118, 119. 
Veſlels and appendages, 132. Nerves, 
135. Uſes, "6. 


Fibres of the tongue the ſame with muſ- 
culi linguales, 192. | | 
Feetus, its evolution, 379. Circula- 
tion, how chrried on in it, 392. Its 
poſition 


| 
' 
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poſition In utero, 393. Its figure, ib. 
Its peculiarities, 394- 

Foramen commune poſterius, 51- 

— cæcum Morgagnii, 191. Salival 
ducts opening into it, ib. 

Fornix, deſcription of it, 47, 48. 

Fræna of the valvula coli how formed, 


277. 
Fræ num of the tongue deſcribed, 196. 


—— preputii, 554. 


Fundus, a portion of the uterus, 360. 


Ganglion ſemilunar, 290. 

Ganglions, a kind of knots on the 
nerves, 319. Their coats and blood- 
veſſels more numerous than of the 
nerves, ib. 

Genio-gloſſi muſcles deſcribed, r94. 

Genitals, their lymphatic vellels, 494. 

Gemini muſcles, 339. * 

Geſtation, contents of the gravid ute- 
rus in the advanced ſtages of it, 380. 

Gland, thyroid, deſcribed, 21m. 

Glands of the dura mater, 41. The 
lymphatic ones of the groin, 494. 
Salival, 208. 

— bronchial, 502. 

Glandula pinealis, 51. 

— — pituitaria, 5 3. 

——  lachrymalis, 126. 

Glandulz amygdalz, 211. 

—— arytenoidzze, 210. 

— Brunnetii, 271. 

— bucales, 210. 

— Ciliares, 127. 

— conglobatæ, 286. 

—— labiales, 210. 

— linguales, ib. 

—— maxillares, 209. 

— molares, 210. 

— palatinæ, ib. 

— parotides, 208. 

m— renales, 329. 

— ſebaceæ, 216, 

— ſublinguales, 270. 

Glans penis deſcribed, 380. 

Globe or ball of the eye, 108. Its com- 
poſition, coats, humours, &c. 109. 

Glottis, 195. 

Gums deſcribed, 200. 

H 


Hairs, their deſcription and uſe, 25, 26. 

Hæmorrhoidal veins, 468, 479. 

Hzmorrhoidalis interna, 289. 

Head, 29. 

Heart, particular ſituation of it, 2 30. 
Uſes, fleſhy fibres, ſubſtance, &c. 231. 

Hepar, 291. 

Humours of the eye, 113-116. 

Hydatides, a kind of preteraatural ve- 
ſiculæ, 363. 
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Hymen, a membranous circle ſo called; 


372. 
Huyo-gloſſi muſcles deſcribed, 193. Their 


uſcs, 195. 
Hypogloſſi majores et minores, 197. 


Jejunum, a diviſion of the inteſtines ſo 
called, 26s. Its ſituation and ſize, 
269. Its ſtructure, 270. Its arteries, 
287. Nerves, 290. 

Ileum, an inteſtine fo called, 265. Its 
ſituation and ſtructure, 272. Its 
blood-veſlels, &c. 288. Sphincter ot 
pylorus of it, 318. 

Iliaci veins, 481, 478. 

Iliaci deſcribed, 251. 

Inciſorii laterales, 204. 

Iliaci minores Cowperi, 205. 

—- inferiores, 208. 

Incus of the car deſcribed, 157. 

Infundibulum, 52. 

Inſpiration, how performed, 244- 

Integuments common, 9. How divi- 
ded by the ancients, ib. By the 
moderns, 10. Thoſe ſuppoſed by the 
ancients, 27. 

Intercoſtals : deſcription of the blood- 
veſſels ſo called, 221. The ſuperiot 
ſometimes ariſe from the bronchial 
artery, 238. 

Inteſtina tennia, 266. 

— Craſla, 273. 

Inteſtines, 264. Their ſituation, ſize, 
and diviſion, ib. Their ſtructure, 263. 
Their blood- veſſels, 287. 

Inteſtinum cœcum, its ſit uation and 
ſtructure, 273. 

——— colon; its ſituation, &c. 255. Its 
cells, ib. 

retum, 251, 279, 

Iſchio- cavernoſi, 356, 369. 

Jugular veins, 459, 452, 454—456. 


Kidneys; their ſituation, figure, and 
diviſion, 321. Their blood-veſlcls, 
322, Coats, 323. Subſtance, 324. 
Pelvis, 3253. 

Labia, 329. 

Labyrinth of the ear, 159. 

Lattea primi generis, 499. 

ſecundi generis, ib. 

Lacteal veſſels deſcribed, 487. . 

Lacunz, the glandular ones of the je- 
junum, 2711. Of the urethra, 353. 
Of the parts of generation in women, 

66. 

Lana internal, 32. Of the pericar- 

dium, 231* Membranous, 252. Ot 


the little omentum, 315. 
Larynx, 


Karynx, 172. Its Bgaments and muſ- 
cles, 177. How divided, ib. Its uſes, 
180. 

Levator proprius, 129. 

Levatores palati, 189. 

— ani, 280, 282, 

Lien, 307. Its ſtructure, 308. The 
human one very different from that 
of brutes, ib. Its ſubſtance, 309. 

Ligamenta tarſorum lata, 125. 

— rotunda, 360. 

— lata, 362. 

Ligaments of the tongue chiefly mem- 
brarious, 196. Of the lungs, 239. 
Of the liver, 293. Superior ligament 
of the bladder, 334. Broad liga- 
ments of the uterus, 362. Round li- 
gaments of it, ib. 

Ligamentum arterioſum, 41s. 

Ligamentum coli dextrum, 285. 

— coli ſiniſt rum, ib. 

—— coronarium, 294. 

— cutancum oſſis coceygis, 281. 

— denticulatum, 576. 

— elaſticum, ib. 

— Fallopii, 253. 

— hepatis ſupenſorium, improperly 
ſo called, 294. 

— intermaxillare deſcribed, 203. 

— pubis interoſſeum, 281. 

— ſupenſorium, 355. 

Lips deſcribed, 200. Great variety in 
their muſcles, 2017. Enumeration of 
them, 202. Upper lip ſometimes mo- 
ved by the muſcles of the noſe, ib. 
The common muſcles of them, 207. 
Their uſes, ib. 

Lobes of the liver deſeribed, 291. How 
ſituated, 295. 

Lobuli, 236. 

Lobulus Spigelii, the ſmall lobe of the 
liver deſcribed, 292. | 
Liver, its external coats, 297. 

marks om its veſſels, 302. 

Lungs, their veſſels, 241. 

Lymphatics of the parts of generation 
in women, 366. Of the inteſtines 
deſcribed, 490. Their coats and 
biood-veſlels, 491. Of the lower 
Extremitics, 493. Of the larger vi- 
cera, 500, Two ſets of them in the 
lungs, 502. Their courſe, ib. Lym- 
Phatics of the head and neck, 505. 
Of the meſentery, 506. Of the 
glandula thyroidea, 508. Of the 
upper Extremities, 510. 
cial lymphatic above the wriſt, 311. 
One near the radial artery, ib. 


Re- 


M. 
Malleus of the car deſcribed, 153, Its 
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Membrana adipoſa: 


A ſuperh- 
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form when in its true ſituation, ib. 

Its muſcles, 166. Situation, 167. 
Mamme, deſcribed, 214. Their body, 

215. Corpus adipoſum, ib. Arteries, 


veins, and nerves, 218. Uſes, ib. 
Mammariz externæ, 262. 
intern, ib. 
Maxillatis inferior, 356. Its uſe, 


branches, &c. ib. 

—— ſuperior, 555. 

Meatus externus deſcribed, r 53. Want- 
ing in children, i6. 

Mediaſtinum deſcribed, 219. 

— ſcroti, 343. | 

Medulla oblongata, 36. Its ſubſtance, 
ib. Productions, 57—60. 

ſpinalis deſcribed, 60. Subſtance 
and body, 61. Productions, 62. 

Medullary arch, 45. 


its interſtices, 
thickneſs, &c. 10, 21. Its increaſe 
and decreaſe by labour, 2z. Differ- 
ences in thickneſs, uſe, &c. 23. 

—  Ciducca, 377. 

— conjunctiva deſcribed, 521. Its 
different names, 126. 

— decidua, 377, 383. 

pituitaria, 141, Situation and 
vſe, v). Why ſo named, ib. Its 
ſtructure, 7b. 142. 

—— tympani, 165. 

— reticularis of the tongue deſeri- 
bed, 

Meſenteric faſciculi, or plexus poſterior; 
a name for the caecum, 290. | 

Meſenterica inferior, 262. 

ſuperior, ib. 

Meſentery deſcribed, 264. Its diviſion, 
283. Structure, 284. 

Meſocolon, 264. A continuation of 
the meſemtery, 285. 

Meſo-reQtum, 15. 

Mitrales valvu'z deſcribed, 213. 

Motion periſtaltic of the inteſtines, 263. 

Motor oculi deſcribed, 553. 

Mouth, 191. Meaning of the word, 
ib. Its external and internal parts, 
ih, 172. 

Muiculi abdominis, 25t. 

cutanei, 206, 207. 

exteriorcs, th. 

frontales deſcribed, 121, 

— linguales, 192. 

occipitales, 122, Their deſerip- 
tion and uſes, 123. 

polychreſti, 195. 

— ſuperciliares, 123. Deſcription, 
inſertion, and action, 124. 

Muſculus tranſverſalis perinzi, 281. 

— uteri orbicularis, 368. 
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Nails, their production and ſubſtance, 
24. Uſe 25. 

Navicularis, the foſſula ſo called, 368. 

Nerves of the dura mater, 4r. Of the 
brain and ſpinal marrow, 63. Of the 
medulla oblongata, 64. Firſt and 
ſecond pair, ib. Third pair, 65. 
Fourth pair, ib. Fifth and ſixth 
pairs, 66. Seventh, eighth, and ninth 
Pairs, 69. Tenth pair, 68. Nerves 
of the medulla ſpinalis enumerated, 
68, 69. Their productions, 70. 
Nerves of the noſe, 148. Of t 
lungs, very numerous, 239. Of the 

" ſtomach, 262. Of the inteſtines, 
290. Of the liver, 297. Of the 
pancreas, 307. Of the ſpleen, very 
numerous, 310. Of the kidneys, 
322. Of the bladder, 336. Of the 
parts of generation in males, 359. 

Of the parts of generation in women, 
366. Of the nerves in general, 515. 
Cemmon opinion concerning their 
riſe, 816. Compoſition, 517. Size 
of their fibres not known, «<<. Their 
ſubſtance very tender, ib. Blood- 
veſlels very numerous, 518. Chan- 
ges produced on their coats affect 
their fibres, 520. Different opi- 
nions concerning their ſolidity, 523 
—529. Suppolition of an extreme 
rapidity in the motion of the nervous 
fluid, 53r. Various arguments for 
and againſt it, 5 32. Certain method 
of judging what this liquor is, 534, 
538. Concluſions, 535. Motion of 
the nervous fluid conſtant and equal, 
$46. Improbability of their being 
any valves in the nerves, 537. The 
three functions explained on the hy- 
potheſis of the fluid deſcribed, 538. 
Arguments concerning the impuiſes 
made on the nerves, 5 39—549. Of 
the particular nerves, 549. Ten 
pairs come from the encephalon, 7b. 
Of the olfactory nerves, ib. Their 
ſtructure very tender, 550. Optic 
nerves, ib. Their origin, 551. Ob- 
ſervations on their ſubſtance, 76. 
Sixth pair of the particalar nerves, 
566. Seventh pair, 559. Eight pair, 
580. Recurrent nerves, 561. Ninth 
Pair of the particular nerves, 56z. 
Tenth pair, 563. Deſcription of a 
branch of the 6th pair, 564. Sup- 
poſitions concerning its functions, 15. 
565. The ſpinal nerves deſcribed, 
566. The firſt cervical pair, ib. The 
ſecond cervical, 567, Third pair, 7%. 
Its branches, 368. Phrenic nerve, 
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$63. Fourth, fifth, ſixth, and ge. 

venth cervicals, ib. The twelve dor- 

ſal nerves of each ſide, 372. The 
firſt dorſal, ſix lower, aud the twelfth, 

573. The five lumbar ones, ib. An- 

terior and poſterior crural neryes, 

ib. Obturator, ib. Sixth pair of the 
falſe vertebræ, 575. Firſt, lecond, 
and third pairs, ib. Fourth, fifth, 
and ſixth,, $76. Sciatic nerves how 
formed, 576. Poplitæus, ib. 

Nervi pathetici, 553. 

— ſympathetici medii, 230. 

— ſympathetici majores, 10. 

Nervus acceſſorius, 560. 

— articularis, 569. 

cutaneus, ib. 

—- muſcularis, 570. 

muſculo-cutaneus, ib. 

— radialis, gy1. 

— ſcapularis, 569. 

ulnaris, 570. 

Noſe, its external and internal parts 
deſcribed, 133. Of the nerves, 138. 
Cartilages, 139. Muſcles, 140. Uics 
of them, 141. Arterics, 147. Nerves, 
148. Upper lip ſometimes moved 
by the action of its muſcles, 202. 

Nympbæ deſcribed, 368. "Their ſub» 
ſtance, 370. 


Oeſophagus, its fituation, figure, &c, 
246. 

Omentum, 312. Its ſtructure, 313. 
Vellcls, 316. 

— little, deſcribed, ib. 

Orbicularis, 202. ; 

— palpebrarum, 129. How divided, 
130. 

Orifice, arterial, 227. 

— auricular, 223, 227. 

— biliary, of the duodenum, 209. 

— of the omentum, 314. 

— internal, of the uterus, 361. 

of the urethra, 353. 
Orifices, how to diſcover chem by means 
of a microſcope, 186. a 
Os hyoides, mufcles which move it, 
1 

— orbiculare, 159. 

Oſſicula auditus, 137. Ligaments of, 
166. 

Ova, 363. | 
Ovaria, 362. Their compoſition and 
ligaments, 363. ; 
Ovum, ttructure of it in early geſtation, 

376. 


P. 
Plate deſcribed, 186. AI 
Palato-pharyngæi muſcles deſcribed, 
188. 


Pal- 
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Palpebrz deſcribed, 124. Their muſ 
cles. 129. 

Pa pin tot mes, appendices of the duc- 
tus thoracicus. 247 

Pancreas deſctibed, 3og. Its ſituation, 
diviſion, and figure, ib. 

Pap lla of the by. caſt, 216. Its body, 
texture, &c. 217. 

Pepillz of the tongue, three ſorts of 
them, 190- 

— of the tunica villoſa, 271, 

VPer:caidium, 222. Deſcribed. 230,231. 

Pericranium deſcribed, 29, 30. 

Perinzum, 368. 

Peritonzum, 28, 252, Cellular ſub- 
ſtance, 153. It's productions, ib. 
Round ligaments, ib. The aor a and 
vena cava involved in its cellular tex- 
ture, 254. 

Phary x deſcribed, 182. Its muſcles, 
184. 185 

Piz mater deſcribed, 42. 

Placenta deſcribed, 38z. Twins ſome- 
times have their placentæ together. 
ib. Fatal part of it, 383. 

Pleura deſeribed, 214, 218. Is arte- 
ries and veins, 220. Nerves, 221. 
Ue, ib. 

Plexus Vulmonaris, 239. 

—— glanduloſa Peyer!, 271. 

— mt ſentericus ſupcrior. 290. 

—  meſcnrericus interior, ib. 

— ſubmeſentericus, ib. 

— rena es, 312. 

——xctiformis. 372. 

Pori biliarii, 296. 

Portz, a name given by the ancients to 
the lobes of the liver, 292. 

Portio mollis of the auditory nerve, 
559. 

Pregnancy, beſt mark of its exiſtence, 
388. 

Preputium in men. 334. 

— in women, 368. 

Pr ſtatæ deſcribed, 349. 

Pſoas muſcle, 231 

Ptery-ſtaphiliai muſcles deſcribed, 188. 

Pubes, 366. 

Pudicz, artcries ſo called, 357. Their 
origin, ib. 

Pulmones, 234. | 

Pun&a lachrymalia, 128. 

Py lorus deicribed, 260—263. 


Quadrati lumborum; 251. 
Quadratus muſcle deſcribed, 206. 
R. 
Ranine, blood · veſſels of the tou gue ſo 
called, 196. 
vor. II. 


E. 3% 385 


Raphe of he ſcrotum, 342. 

Receptaculum chyh. gor. 

Rectun', a diviſi n of the inteſtines fo 
called, 265. Its arterics furniſhed by 
the heamorrhoidal s in eina, 289 Its 
veins ramifications of the metarajca 
minor, 1b. Its nerves, 290. 

Renes. 321. ne 

—  {uccenturiati, 329. 

Reticulari« tunica nervoſa. 291, 

Retina, 112. From wht produced, ib. 
113 Dceticribed, 3351. 

Riolan's noſcyay, 193. 

Roots of the corpora cavernoſa, 347. 

Rope, ſpermatic, 344. 

tranſverſe, 307. 

R pes, vaſcular, d:icribed, 363. 

8. 

Sac, lacteal, 303. lis coats, 504. 

Sacculus Iu hrymalis, 143. How divi- 
d-d, 144. 

Sc:phn'd:s. 368. 

Sc ſTure. the gg cat one deſcribed, 292. 

Sclerotica, deſcription of the coat of the 
eye ſo called, 109. 

Scrotum deſcribed, 340. 

Sem1 o biculares muicles, 209. 

— unc res, 223. 

Se; tum lucidum, 47. 

— palat i, 189. 

— kind ot ſhort one, how formed 
at the extremitics of the veſiculæ fe» 
mwinalcs, 352 

Sir uſcs, trontal, maxillary, &. how 
formed, 141. | 

— limiſter, 118. 

of the vena porte, 296, 

— venoſus, : 7. 

Skin, its ylands, 16. Their compoſi- 
tion and uſes, 179. hecling, ib. 
Tranſpiration, 18. 

Speech performed by means of the 
tonpue, 199. Inſtances of people 
who ſpuk without one, ib. 

Sphenoi al foids, 34. 

Sphincters, 285 

Spine, why few of its lymphaties men- 
ed, 306. : 

Spleen cetcribed, 30. Courle of its 
ly mphatic vell.ls, 5009. 

Stapes, a bone ot the car, 159. Its 
muſc es, 166 

Staphylinus muſcle deſcribed, 189. 

Sterno-thyroidæi mutcles deicribed, 
173 

Stomach 287. I's uſes, 263. Its lym- 
phatic veſſels, $00. 

Striata corpora, 324. 

Subclavian veins, 459» 

P p Succus 
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Snccus gaſtrieus, or ſtomachicus, deſeri- 
bed, 260. 

Sulcata corpora, 324. 

Syſtole, what, 233. 

Stylo-gloſſi muſcles, x93- Their uſes, 
195. 

Stylo-pharyngeus, 5 93. 


Tarſi of the palpebræ deſcribed, 125. 

Taſte, how occaſioned, 198. 

Tenſores palati, 189. 

Teſtes deſeribed, 339. Nucleus of each, 
340. Their coats, 345. 

Tbalami nervorum opticorum, 49. 

Thorax, 212. Its cavity, 214. Arte- 
ries and veins of it, 2 20. 

Thymus deſcribed, 221, 

Thyro-arytenoidæi muſcles deſcribed, 
179. Their uſes, 181, 

Thyra-cpiglottici, 180. 

— — hyoidæi, 178. 

—— ſtaphilini, 188. 

Toes, their lymphatics, 493- 

Tongue deſcribed, 190. Its fibres the 
ſame with the muiculi linguales, 192. 
Papillæ of three different kinds, 190. 
Its muſcles, 193. Ligaments and 
blosd-veſſels, 196. Nerves, 197. Its 
uſes, 198. Inſtances of people who 
ſpoke without a tongue, 199- 

Trachea arteria deſcribed, 240. Its ſe- 
veral coats, 243 

Tranſverſales muſcles deſcribed, 356. 

'Triangulares mulclea, 205. 

'Tricuſpidal valves, 223, 226. 

Triglochins, ib. 

Trunk, its abſorbent veſſels, 497. 

Tubz Fallopianæ deſcribed, 363. 

Tuberculz of the brain, 5o. Different 
names given them by the ancients 
and moderns, ib. 

Tubularis, the ſubſtance of the kidney, 
why ſo called, 324. 

Tunica vaginalis, &c. of the teſticles, 
346 

filamenta, a name of the falſe 

chorion, 377. N 

celluloſa, nervoſa, &c. 258, 259, 
265, 355. | 

Tunica of the eye. Vide Eye. 

Tympanum, 106, 155, 156, 157. 

U. V. 


Valvula palati deſcribed, 187. 

coli, how formed, 275. Deſcri- 
bed, 277. 

Valvulz auriculares, 226. 

—— conniventes, 266. 
mation, 268. 

Valvular lymphatic veſſels, 492. 

Vaſa defereutia how formed, 341, De- 


Their for- 
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ſcribed, 344. Particular paſſage in. 
to the veſiculæ ſeminales, 352. 

Vaſa pampiniformia, 339. | 

— ſpermatica, 366, 

— lymphatica, 239, 490. 

— brevia, 308. 

Veins of the dura mater, 3/—41. 
Bronchial known to Galen, 239. 
Of the ſtomach, 262. Hepatic, 
their uſe, 296. Splenic deſcribed, 
310. Spermatic, 338. Of the parts 
of generation, 358. Pulmonary, 
398. Vertebral, 450, 457. 

Vena cava, 227, 446—451, 481. 

— portz, 426, 470. 

——— fine pari, 449. 

frontalis, 45 3. 

angularis, ib. 

temporalis, 455. 

—— - muſcularis, 456. 

gutturalis, 457. 

— baſilica, 451, 458. 

— cubitalis externa, 459. 

— mediana baſilica, 459. 

—— mediana cephalica, 46 r. 

ſub-humeralis ſeu articularis, 466. 

— hepatica brachii, 460. 

— cephalica, 450, 460. 

— cephalica pollicis, 460. 

—— radialis interna, 461. 

cubiti profunda, ib. 

axillaris, 462. 

azygos, 449, 464. 

ſubclaviana, 467. 

—— meſaraica minor, ſeu hzmorrhoi- 
dalis interna, 468. 

— ſplenica, 469. 

— epiploica ſeniſtra, 469. 

—— mcſaraica major, 470. 

— cxcalis, ib. 

— — cpiploica dextra, 471. 

— gaſtro- colica, ib. 

colica dextra, ib. 

colica of Riolan, ih. 

inteſtinalis, 472. 

— duodenalis, 47 3. 

——— portz hepaticz, 473. 

portz ventralis, ib- 

— {aphzna, 474. 

— ſaphæna minor, 475. 

— tibialis poſterior, 476. 

— ;peronæa, 477. 

— poplitza, ib. 

— iliaca externa, 478. 480. 

—— obturatrix, 479. 

iliaca communis, 480. 

— iliaca interna, ib. 

— hypogaſtrica, 480. 

Venz mediaſtinæ, 221. 

— pulmonares, 228. 
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— ater, 268. 

— liniſtrz, 450. 

— hepaticz, 451. 
——raninæ, 453. 

—— ſatellites arteriæ brachialis, 459. 
— pectorales internæ, 463. 
—— intercoſtales, 464. 

— bronchiales, 467. 

—  cyſticz gemellæ, 47 3» 
— pudicz internæ, 479. 
—  lumbares, 481. 
emulgentes, 482. 
ventricle, fourth of the brain, 54. 
Ventriculi laterales, 46. 
Ventriculus, 256. 

Veſica urinaria, 332. 

Veſicula fellis, 299. 

— umbilicalis, 378, 385. 
— lactea, 385. 

— alba, ib. 

Veſiculæ bronchiales, 236. 
— ſeminales, 381. 
Veſpertilionum alæ, 362. 
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venæ coronariæ, 229. 
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Veſtibulum auris, 160. 


Villoſa, the internal eoat of the rectum 


improperly ſo called, 280. 

Villous coat of the bladder, 333. 

Viſcera abdominal, their uſe, 316. 

Umbilical veſſels, 258. 

Urachus deſcribed, 334. 

Ureteres, 321. Their ſituation with 
regard to the renal artery, 326. 
Their courſe, &c. 328. 

Urethra, 348. In women, 370, 

Uterine ſyſtem, its changes from im- 
pregnation, 386. 

Uterus, 360—364. Its canal, com- 
monly called the neck, 371. Its 
ſitnation and ſubſtance, 372. Inver- 
ſion of it, 390. Of the gravid ute- 
rus, 374. Its ſize different in different 
women, 381. 

Uvula deſcribed, 187. Its glands, 
210. 

2. 

Zygomatici mejores, 203. 

— minores, 204» 
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15. Diſſertatio de Natura et Uſu Lactis in diverſis Ani malibus, auctore 
Thoma Young, M. D. in Academia Edinenh Artis Obſtetricæ Prof, 
8vo, 18. ſewed. 

16. MoxRO's Account of the Inoculation of the Small- pox in Scotland, 
8vo, 18. ſewed. 

17. CtLSus de re Medicina, curavit A. Morris, cum Indice, 8vo, 58. 
bound. 

18. HALLE R's Firſt Lines of Phyſiology, tranſlated from the correct 
Latin edition printed under the inſpection of William Cullen, M. D. 
To which is added, a tranſlation of the laborious Index compoſed for 
that edition, 78. bound. 

19. Dr DUxncax's Medical CAs Es, ſelected from the records of the 
Public Diſpenſary at Edinburgh, with practical Remarks and Obſer- 
vations ; new edition corrected, 5s, boards. 

20. . Elements of THERAPEUTICS, or firſt principles of 

the Practice of Phyſic, 2 vols, 6s. bound. The ſame, one vol. 8vo, 3s. 

in boards. | 


21 Heads of LE CTU RES on the Theory and Practice of 


Medicine, new edition corrected and enlarged, with the Pathology, 
12MO, 38. 6d. boards. 


22. A TREATISE on the Theory and Practice of MipwirERAx; by W. 


Smellie, M. D. To which is now added, his Set of Anatomical 
Tables, exhibiting the various caſes that occur in practice; accurately 
reduced and engraved by A. Bell, on 40 copperplates, (including an 
additional plate of inſtruments, by the late Dr Thomas Young), with 
Explanations. A new edition, on fine paper, in 3 vols amo. Price 
10s. 6d. in boards, or 128. bound. 

23. Dr 
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r SMELLIE's ſet of Anatomical TABLES, and an Ahridgment of 

ne Practice 01 M. wifery, with 2 view to (inftrate his Prratite on 

that ſubject aud Collection of Cafes, 8vo HZ 6-. 12mo fize 5+. in 

F buards., T 

24 Lisp on the Putrid and Remitting Mar H-FEver which raged at 
Beng In the year 1762, being a Franſle ion of his Theſis, 8v*), 18. 

25. % D's whole Medical Wokks, complete in one volume 8vo, with 
»l.1ti's, 65 b und. | 

26. [titSauktUs Wipicus. fre diſput1tionum in academia Edinenh ad 
rem ViNaican per incutium. a collegio inft:turo ad hoc u que tempus, 
d I-CEtiis, 2 vols Svo. VI. I. or II. or any of the ſub cq tent ones, 
may be had tepira'elv. The whol- is executed by the approbation of 
the preſent prot: ffors of the different branches „f the healing oft, 
Vol. II. brings nis collect on down to the veer 758. an is enriched 
with Dr \. M n o jpint-r's celebrated thetis D- 1cfti>us et de ſemine 
i, varits animalivus, whoobliy naly furniſhed t © pi biiſher wits; the 
acc'ra'c original engravings far illutrating this ſubi ct. 128. boards, 
ird and fourth value are preparing bar the preſs, ſelected and 
aps owed of by tie Rayal M gdical Society o Edinburgh 

27. A i'reviſe upon the extraction of the Cryſtalline Lens. By Geo, 
Borthwick, Surgeon to the 14th Regiment of Dragoons, 8vo, 6d. 

: ſc Wed. 

28. e Univerſal ShorT, HA p. being an Improvement on Mr By- 
r plan; in which are ſpectmens from Dr Cullen and Monr »'+ lec- 
ture. &. Kc. To which is alfo ſubhjoined, A new ſcheme of Short- 
hen Wr: ing, being an improvemenn of Mr Palmer's ; by which any 
per on, without the aſſiſt ance of a maſter, will be able in a ſhort time 

FF to i how anvpubleſpeiker. A great many copperplates, &c. Price 

only 6+, in boards. This is the ch-apeft hook on the ſuhject ever pub- 
1  —Byrom and Palmer fold togetiier, formerly, at il. 118 64. 

29. D mor'i1s a! nutit one medendis, auttore Jacob» Gregory, 
M. D. „. t heoret, in Acad, Hdin. Prof. &c, &c. &c. Edit. altera, 
nut. © cincndat, 8vo, 28. ſewed. 

30. WIE TEN'Ss (Baron Var) COMMENTARIFS upon Boerhaave's A- 
ph riums concerning the Krowlidge and Cure of Diſcaſes, a corre&t 
ion, dedicate tt Dr Cullen, 18 vols 1:mo, royal paper, neatly 
bond in call, gl. 38. : 

a1, Compendium Avatomicum, tetam rem Anatomicam brev'fhme 
completten-, Auctore 6. D. L. Heiſtero, M. D. E !:tio nova, in 
12733 38, in bourds, 

32 Inllitu jones Mcæ, in uſus annum cxercitationis domeſticos, di- 
x bell Boerhiave, 8vrr, 38. bound. 

33. Ho vii cxercitaiones anatonice, de motu cordis et ſanguinis cir- 


cul © ne. fine foolſcap 8vo 3>. 6d, and fine thick poſt 8vo 58. both 
ncatly bound. 


N. N. Any of the foregoing Backs, as well as every other Medical 

Book, printed ot Edintu:gh, that cannot be got in London, C. Er- 
LIS vill forward to ans part of England, upon their value being paid 
to Mr Robintun the publiſher of the preceding work in Lundon- 
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